to estimate the number . .17

il s‘
I
it | b
§4e, § 43 :
dil e B2l
35 88§ =738
g | i el
5%5513 T i;£{%f5
Rt
§ Erizs- 8
- E
bt
il
: 5§§§§§ 43
[ joltes 2
i sisbik I

g o 5; 4 Eu T uig u% ,
i gé' igggs § §a§’§ 3 33353 ggggE% ‘
5 TN T P FM
i el B e
Rl ettt St Hoph s
12255188 2850 §§-’Es.§ iy
it e sy B
Lt -1 K ho BE s3% >
itk e bt
i AP TTLNE LT ELE
g - Ezggégsg g Egé & 3'8§!I FLL:
fl o & fund o Qi Lig
O N il ch il o
: i i §§§53555 §’§§3§ =§=?3§53- §§§g£~§
: jrifgE htein shnd gt utl Sl
: %ﬁ?qiﬁ%ﬁﬁiéﬂ;ﬁsﬁﬁgﬁnﬁg B
; glagits §alny Leert (hueaaid, Gigeq
F| L I Gl b e
: si8%5dd 1 aWiSHE SNl clusdalai Chbea %B

9 meea®




[T
=Aur3naos
TGS Te me s LIS On DL EIOOUS 3T 3943 Saljcpiqessod
GBRCUE a: Z Ly L.z L -t "S53 [34IIUON T<a3er WL AR
tateen Fl gev . g oo 4. sty @43 uasib arqels &q Jou
13PLSEL L6 les0i.Z L. .t j843 89 [[am APw 31

s spaA Ixau BuTWED Y303 aq
thr3.od T 3tY LsA@mO TUOTIULAAUCD Ay} AQ
2 Butylabd 4oy Ajdde pInom eyl
»22 12 UT SBINJ Ou SPY Ajudauns
‘PE pdd BUI IP [EIDTHI0 WY

dow onepInd

saJad 5@ .
a4} o lleds

ASuaby oy, 443

s {eSOdsIp UPald0 Joj suw(a
ou geY ST AYY (EYE #3P%e Py Ssa[ayiavou ajebalap sajels
pPajtun 2L "UCIZNIOCO. ay3 3suIEbe DUIIOA UT PUR [LIZTJTIMS
PUBYPI Ty HINOS ‘EIueay 'epeue] C NN @43 UIIm PAUIOC sajels
P& o0 Any TUBTIN.CEAS HUIpUTg-uDU B OSBM STYL C@35%M SAT3IOP
—atpes (2:31-mOf 30 Buidunp weaso ;0 GUTULEQ PENUTILOD BY3 403
UDIINTOSAL W PSSP0 LSIJUSAUDL UOPUOT l:u-:b«nlt‘ AR Y IWEE
© JeYQBELT -GwILHRS J1 WA ISNIDUODUT PBAOJd Apnys ayl
SApgS L BYL@0ie U 40 UGS T3E 1dwoD BUIPUSD SESTILEXE BISEM
Butduny [S,&8[-MD] AUGISNS C3 PAICA UDTIUSAUOT DC«&GJQ uopuoT]
ayy o3 ReIebaIEp ..Oo_ Bl "R31397vud Ay} SEIOPUE OI-EATIIUNOD
owot 30 Fkd By, A CI0L1:edan @ [PIAPTISUDD BUTCWEL IUBYT
L ITSOOETIP 0 POYLEW B ig: JLIPN[DAJd JO3 SUOSERJ TPOTUHIEY

ou clo:m @Ay o
bt b ol 1

— IO YT RTI PP

4O [PEOMSTIP UPEIO 4O SUDIIEII[OW] [PIUSWLOJIIAUS PUR [@DTULDEY
ayy BUIAPNIL UBSG AAPU @SN YINE OF AIEITPEP 03 Bullim

auv ABY) PUR] 411 LIMOPUG -HS3] SATLIUNOD BYID . *TPSOdES TP
UPBIZO Ay aEe.d 03 S BYF UT SEIBEM [BAS[-MOT 3O

s.ojeseual J0j pasUu Ou UBBG SPY .BJEU3 ¢ esods 1p Pley molieys
S UQUNS ‘SUEBW A3PUI3ITE 40 AJTITIQRTIRAR SY3 YITM -SIsodand
YIRS JO; SLeSIDD Ayl 40 2EP JN0QR SSTJTAIJISUAS JRUOTZILLRZUL
pue [PUOTIIEY y3CqQ sT Pcnsoaq Atabuertpaddcys sewm sn130ead
sty; 3ng obe =aeal  Swnap ul a3Sem SATIDEOIPEL 19ABT -MOY ;0O
{e5Cd5 1p LPEIL 4G FUnNDLC pPE1 W e JTwaad PIp S 84l

. 3Twuaad foueual sotad €

€ sauinbad, fuldwnp yons 3ING UDIIUSAUCD ay3z AqQ pajtrqryocdd jou
51 55359 2AI3L7 OIPSL Breal-M0[ JO TESOOSIP LO4 U320 SY3

JO @EN BYL T, H@L3ITW EAl13IE.01pea (BAB[-ybly Jaylc 4O SOISEM
SAt3D2 .01pea [&~T GO, Ta2 ¢, <duugydnodd s1y3l uT papnilul
CPRIIGIGOAD S1 SNOE.¥Iely AjLe (nDTjJed Palaprsuod S [erLajes o
diicuf v jo Burdunp 4eE3C Y LD TIUSAUOD STYR FO SWUBL Iy} 485U
SS245 U G BUL AF £S1313A0s Sem pUR Zuel WY pRdO [3Adp uom
UO {queAtO] S iyl ol juzewt] Sudung uopuol SYy3 Se SBw1l 3P 03
POUL@)54 OSTR S1 oU I3uEAUD] ETUL °,JR3IRW JBYI0 QUP SBIGEM 0
Buidung Agq.uoTg:: d Tule¥d 40 UDIIUBAS UG BHI UD UDTIUSAUST,

[BUS 130ULEUL 24, OF .03 UDIS B ST SO3eIE pALTUn &4l

*31 pUCEaapLn
I Se LDIEN3TS (ESOdS1P URRS0 FNELJIND Ayl O AJewsns
jaraq e jeausd o4 oue ADd YIIM SURLS SW 33T Tudsq sAey O3
SwWads 3T veyi A1LB1n0043 3.0u PEUTWeXd G PINOYS asTicfudasie
51Uy 3844 20 sDoraudy 03 ybnoua paudedy I "yLJeasad

tLeagiy 2 T e Rip Duc spres auoud mMay @ apew |

w5906 jeym -TEsOdsyp ueaso

SEIINE PINOM 30LY aTa03e 0w ¥ 0} Ajued e ArpajJodad st oG

DU TR SR FRNEY BRI IPEE] ¢ euueyanbsng ayy w3 J230m

G0 Jua QP SAT3IL0YINE [Puapag PuRy 300

< .<L0u }0 @dunos ¥ sdeyusd pue ppo

ZIPP2 Aue 40 [esSQdS1p UR3IO ayj

sem PAa3l1y uosead dyl (IZ abed

JCu Sem JAEM [ENPISaJ Jusplaoe dn

URSIC 3O AATIVUIARITE DY IEUF PADU
iy ;2 jdrLosuesy ayy butpead ug

3 Tiggngd
Bw 2438 3] 1
YO W LIDTELDW

235, "psIapIsUCS
-paurs [T 843 413

1 butzsasw 3000

cAeprad LDJOLnu..cuz ISE0D
iSem B4y Oy (Or¥u; 553UIBNG UD 8Q Y1IM ] *laued AJOSYApPY
1Wi @43 10 buiyser bDurwazdr EUl SSIW O3 aAry O3 PC I WhE {

¢4y seaq

80141 efd *aa3ysedue)

IWIJIS BHA N OZT

688! x0g *D°d

JBIEEIUPT] O JOARY

STJIOW *3 4NYIJY SITARIOUDH ayy

4861 'TT AIeNagEy
10pTZ PR ‘stiodeuuy
aueT #6EIJIR) Py

@&he oy wLanldi3N

)

A.25




e

30 ®sn 2ui  ‘ITY 30 134 OIAND I3d SITINJ0OTd DUR IBIEAM IO IAITY

J8d $811n505Td 0 SWAPA UT DIESPIAXS YA DINOUS SITITATION UOTILIDEN
"JUSEIITIS ISWANT TEIUSNUOITALD UP ST STUI ‘TT® 1333V -20T3dRId

vda 3uas®id UITA WUIISTSUCD 30 DINOUS ¥OOQ AU UT SITUN Y3 ‘IdUlINR
-Abiaug 3Jo -3idag a3 Lq paizoddns 000y O ITWTI[ ® O ISWIJUCD UT‘IAIPA
Ut wntuwan 30 12311 I3d $31IN205Td AT 3O ATHTT ¥ DISTAPE Seu VdA

Yl ‘aTdEex? IO04 "SIIUDINISIT JWIDUIMIDUT IATavAIISUCRION Xa 10

vda 3u3 Aq padoTaAdp ISOUI IQ PINOUS $IDINH UOTIDII0Id UOIILTIPRI Y3
DUE ‘$ITIOINIOART 2UIPUSDIDUT Due SPTOUIbE 10 TaQwnu AQ DIUTWIIIFP

39 PTNOYS 3IIPA U3 UT SIPITONUOTPEI IO SUOTIRIIUIDUOD pur Ibuwa aur

-butrzznd

AI3A ST 193®m 31SEem U3 UY SOTURLINSUTII PUF WNTIUPIN 3O UOTILIJUIDUOD
U3 uo 330daa IIWIP SIYI UT UOIILWIOIUT 30 WOPT YL I3 13d sIary
-n2021d TeIa3Aas 03 DBUTIUNOWP 123€m IUI UT WRTPEI PUR UCTIRTIPRI eydre
30 SIIADT SUJ SSNOSTP ISIY] PUF WRIIISUADD SI3IPM DPJINE UT STIAIT
uotjerpel PUNOCIBXDOPG JO UOTISSNDSIP ® SPmM 213y3 adraosnuew I3 ujl

S2338m 2Y3 UT SDTURPINSURIY IIYIO

PUP WDTURIN JO UOTIPIIUIDUOD IYI JO I0U Iaiem 3O 1331( Iad SiaAar
uorietpes eudje Jo uotiuaw Aue aas 3,.uptp I 3Ixodaz sty3l buipear ur
‘334 puy "Z-IWl UT J23IEm STY} UT PIATOSSIP SOTUPINSURIY IIYIO pue
Auaboid $3T pur wntueln JO IuUnNowe abief P 30U SY IIAYI IPUI IAITIAqQ
I,UBD [ "Z-IWl I® PIIINIDO SPY SP UINS JUIWUOITAUI paieay-1adns e

Ut 30U ‘sain3tradwal [OOJ JIUIPI IV UIAQ SPY 210 WNTURIN pue IIIwA
Usamiay 3lolis 4O¢3IU0D wil ‘WNRIJLPIN By} WO4j UOTIRIped BUU[R JO 13ITT
324 satinoodtd 000’0l UPYI SIOW SUTEPIUOD SIWTI 3IP Jajem ayl -sartrd
-dns 1aiem >71(qnd 03U} pabreydsip uaaq sey SIYI (osie Aepol sdeyiad)
ased Y3 ul pue ‘Aevp yoea 133em JO suor(Pb uOTITIw B ueyl II0W

3n0 sdund Sawi3 I ‘OPRIOIOD 'UIP[OH I¥3U ‘I[dwexd JoJ ‘IUTW wnluel(
IIplemzZIPAYDS AYL wnrtuean Arierdadsa ‘2[qQnros-1a3ea 331nb aae
spunodwod puv S[¥Iaw 353yl jO AueW “Sieak uaaas Apiedu 303 (s3dnpoid
UOTSST] PU® UOIIEATIOP IIYIo pue wniuoinid YI1A) WNIUPIn PIilaw
A{tieriaed Jo suo3l pOT aY3I PUNOIV puw UT UIAQ SPY JIIPm STYI PUP UmOp
palitae A7reyazed sea Jueid STUI UT II0D JOIDWAT Y3 ‘(WX ] SY

W
\HI 393ea bujads s® 523038 UV PIOS puw ‘pay3zoq

‘pe3BuOqITd BQ 37 PIMOYS 30 ¢3uwid Iy ¢ sadioldea Byl 103 sUTEIUNOF
293w BUTYUTIP UT PN 8q 03 3T saws Juerd sy3 PINOYS ‘snondouut TR
Aytws1 sy ze3ien s143 JI  -uoiszrindod #3187JO QI UT SITIT[RILF IdJuED
POONPUT-UOTIFTIPRI I03 €000°0 ©3 0 Kluo pue uoraerndod Iaxaon IYI

UY SYIPIP IBOUED PEONPUT-UOTIFIPEI £00° O3 0 KiUC O 3IDwday uw Iawy
11TA SSATIRUISITY [9SOdSIP PAISPTSUOD DYI IPYI SIITWTISe JIvwuns UL

-PIUYEIIIBP 2q PINOYS ISIYI JO T[® JO UOTIRIIUIDUOD BUI IPUI IAITTG
I *3IYBISIIA0 SNOTIIS AII3A ¥ ST SIUL “SITITIION] IWI[ONU punorw
UOTITUTERIUCD JO IUSESSISE® IYI UT IduvIJodwy [wIIudlod Jo SIPTI

~JNUOTPEI JUSISIZTP 005 I JO IILI0O JO IOU’SITURINSURII IIYI0 IO
wntucanid ‘entusin O SIIY UOTIUIN Ou ST IIIYL 06 WNTIUOCIIS pue

LET SOTSED JO SIUNCAE IBT[PWS PUF WNIITII JO $ITIND 000°T 3InOQr UYIA

SI83ITL UOT[(T® §°¢ 1O ‘SUOTI®E UOTI[TE 1°Z INOQE BATOAUT (1A buls

-$8503d TRUT3 243 043 988 1 ‘Aawwmns »33 jo ydewiabeaed puords Y3 ul

-$3233W DIQND 30U PUR S1Ijaw IIenbs 0UT II3Y PITIIAUOCD UISQ ARy
3IBVF OTQRD IPYI SAIT(IQ I ", (SI3ISW DTQND Q00‘ET ©3 000°TT) I3
51QnD £00°08 ©3 000°0F 9Q O3 PPIdadXI, SEm IIILA DIIPIUIL-IUAPIDOR
3O wWnioa (es0dsS1p Y3 3IPYI 0U 1 ‘A Ibwd uo Aawwuns aul ul

*SJuawwoD
HUTAOTTOF Y3 IYPW O3 USTA pue JUIwITdANS IJEIpP STUI PIRITAIL 3daey I
IXTUSPW a3 2eag

(9861 IdQWadaq) 0Z€-059

3a%500 ‘2 3ITUN ‘UOTILIS IFRI[ONN PUPRIS] ITTW 22Ul ‘IUIDTOOY

6,61 ‘BT YOJIEM @O1; BUIIINTII STISEM IATIVTOTPEY ju (wsodsly

PUR UOTIVUTWEIUODIQ O PIILTIT JUMWIINIS 3Idede] (RIUAWUOITAUZ
STI3vwwe1h01d ‘CR90-9FUAN ‘I8 IUWI[dANS IJPIQ UO SIUMWOD Y

: §$602 "D°0 ‘uoizburysem
uo¥SSTWWoD AJojernbay IPIIOON “S°N

uoTIPINBAY 103IDEIY IWA[ONN JO IIYFIO

23930303110 3d3(03d IWL

ATuUSeR "1 [ICYOIW "1I0

. L86T.4T2 Kawnaq
T0SLS #3I0X®Q YINOS ‘331d1d
€06 xo09 "0°d

A.26



L

Figure 24

Tl
APERTURE

CARD

Aperture Card

Also Avaliable On

Monrn oy,
T a. e

L

T s

Huites

- vt = s @ i s, D Y,

Oy G 4 rathapiaing S et
S S, 11 ¢ o

.-

s o B s, Wt G 1, U9 0 WO

oot Bu. 9. W

L=y =1

amn
e B 1807 0 8 pamrne

reference 55

*H*d"W °°-Q*W ‘uosuyor - 1Ie)

7)) [

‘K1aaadurs

cuteyd> pooj ayiy ul

steawtue pur sjue[d sutIew AQ SIP IONUOTPRI IO SUOTIRIIUIDUOD IIPTSUOD
os[e pPINOYS puw ‘JI3em STYI uT aouelzodwt [RI3U3lICd JO SapPIoNUOTPERI
00S dY3z Jo auo KIaAd o3 aInsodxXa IpN[OUT OS[P PINOYS SIIPWIISI ISOP
asoyl c-pesoduld BIATICLALI[R SLOTIEA Y A£G PSCST5[83 o5 3ubyw yotymM
SIPTOnUOTIPRI Y3 worF jueid Iyl punoze suosiad o3 sasop purieInd
-1e2 uy Ipegeuoridunsse IYI INOQE II0W MOUY O3 PIJU IM YUTYI I

*suot3e13do [PWIOU YONS UY PIsSea[al SapY[ONUOTPEI Jo abuex ay3 moys o3
uotriviado jewiou Ul Jueid iamod Feaonu ¢ wOIJ SuUOYSSIw3 pinbiy wo
370d31 Y43 u® WOlj IINBI; R PIYIRIIL JARY I "IUINUOITAUS IYI UT IIIem
03 suaddey IPYm UT DIATOAUT IID SIOP YOTUM ‘AIAaang (2IBOLOBD *S°n
Yl Aq pur ¥43 Y3 Aq ‘arduex?’ 103 ‘osiv pazdAreue 3q pInhOYs i3Ilem

Ayl -epRUR) UT OA3 IO U0 HUTPRIOUY ‘SITITSIIATUN 3@ SITIOIRIOQEY
Juapuadaput pue satouabe Jo Jaqunu e AQ IIIem IYI JO sIsAreue
IATISOARYXS UIIQ SPE SIIYI [TIUN ‘SATI ETUI 3IP [esodsIp JO spoyI M

ayy jo Aue JsuTebY PpUIWWODII | ‘IIIem n_:w\no uotT3TsodsIp Iyl Inoqe
UOTSTIIP ¥ IAPE 03 UOTIMMIOJUT YbBnoud ARY 30U Op Im IPYI NUTYI I

cgeb weTITII ST Uewy
UOTISIBUT JO UOTIPIEYUT UOC DTXO0] IIOW YONU ST YOTYm Jodea PRIWTITII
s® on13TIy Y3 [(® Jjo ajwiodead A1duts [1IA ssadoxad uorerodend ayl
c1a3wa AAWSY 10 JIIWA PIIETITII WIOJ O WY IIAO JUCIO PUR uabixo
Y3IA S2ZIPIXC (UaboapAy ST YOTIYM) wNnIITII ‘3Iowy ur -seb syl se 1oyl
ST I83¥A BYI UY WNTITII BYY FT ST SPRII INIY IYI sade(d [RISAIS Ul

«o1rqnd ay3 03 butenjvod Arreydadsa pur s3iadxs 03
UAS HUTSNZUOCD BIW SSBYI IDUTS'PAPTOAR 3q PINOYS SIudUCAXS SATI¢EsU
abawy Jo esn ay) PUR IBITITIIIW I0d SSTINDOIDTE SYATT SITUD Dremyse

Y

A.27




-I03I00NAD &S

WTA DITTVISUT 3 TTTA (UBTY 333} 00T 3Q 03 PIIRATITIUE ATIUAIID) x5S
ISUXD JSEIRO0E ® I8 PRRCTITIUE ST 3T “PITSTPOM UIAq sy URTd TR
3UT00 A0IMOSTP ITIAKEANE BUTISTXS UR 03 DOINGT 3 PTNOR J0IEIONRAS
AN W02, ISNEUKD JWY3 PARIDTITIUR TESOCOId IRITINN NdD TRITBII0

A3 WONORTY - 9°¢ 2080 ‘2 1°T g WOTIMWS !C7C I08C ‘T°TTTE WORWS °

o JO0RA I388 A3 YITA DIOIRYISTP J0U ATE SUAOANOD
pue $33TdOIP PTNDTT IMPI ANSET 03 PIPTAQID 3q PrNoa uuunﬂtm uw
10 J03eIedds AINYSTON JO WIO) WOS, ‘PEAI 03 UDTII9S STYI JO ITUIUN

Wxys A abusyd pTNOS ~ ydeibeled 3sIT, ‘¢ abed ‘T°T°T°C UOTINS °

~ATQuasse I0, I3TS A3
03 PIIIOOSURI} 3Q 03 SITNPOS TRIMIS AITNDAI Ame 3T °3Jun ITHUTs & sk
ITQRIIONSURIY AQ 30U Aew JOJRIO0RAS &5y ‘°9°T ‘ITQEIICASURIT IOTA IeTnpow

ST JOIRI00RAD A3 SRS AEITPUT PINOYS - ¢°C Ied ‘T 1°T°¢ WOTIARS -

TSWNIp UY Aq Asw TeSOdSTD Japmod AIp lparjnbax
3Q J0U TR UOTIEDTLIPTTOS J6ED LOTYs UT ‘Iapmod AIp B 4O wI0y a3

UT & Adw Sw03300 JOJEIOMRAd MY IIOU PINOYS - ¢ aBed ‘T°T°g LOTIVG -

»"TEUAITIIIP OSTE
AT SUOTIRIUIIUCD MOT ATIATSSIING, ‘3Q PINOYS , " TEIUMTIII OSTE ale

SUOTIRINIOS AT AJIA, - wdesbered puodas ‘Zy 7 a0ed *C°g°Z°Z WO °

‘paInseIm GATIIRI, UST IIIEI ‘DaINsesw LATauTinos, are

0615 40 STMST PNOIBNOEE - YORIBEIRG 3SITy ‘6'z 20ed ‘g (°Z°7 LOTIDNE °

-sweIbTITTw
67T TA Asp/weIBTTIT® 6°T *°0°9 ‘POTIAd T B JPNTWT PINOUS

WNTIUGISS JO IMEIUT AIe3ITP TEOTAA] AL - 6°Z Ied ‘Z-¢"Z°Z wOT3Is -

SIDTIILOTHEI TROTITPPS Ay} INOQE SUOTSSNOSTD JeTTwls

FONTIUT 03 PIPUIME 3Q PTNOYS ST3d M3 ‘C200~TL-0Tvy Pue GTOO~T-L9-0Tve
SI933IST INITAN N UT PAPTAGID UOTIBMIOUT AR JO 3TMAT © se

‘ISTT AJ0UaAUT &3 03 DIDPE AIF SIPTTIMOTDES TROTITPPE ST  PIsEITAT
3G 03 SIPTTIVOTPRI AR JO SUOTIRIJUEAI0I TRIUEUOITAUD PuE ‘SUOT3DRIIUT
‘SOTISTIIINING Y3 IN0QE SUOTSSNIETP POOD APNTIUT SUOTII38

A - 6°Z pur £°7 ‘9°Z "g 7 sa08d ‘C 27 P T°2°Z '1°Z°Z SWOTINS

“OTIONG &gy 03 BuTenuod 3q Ams Ja3ea DIESIAIC a3 Bupuiip
304 €°Z 3TQEL UT UMATE SOBOP ML °PAIITED 3q PTNOYS I9IWA PIKSINOID

a3 BUPRITIP IN0GE LOTSINIBTY WYL - v°Z AU ¢°Z saded ‘2°Z Wi -
TRUGIING BTA SUSTIU SONJ WINIUCS NSTIL — TAX 080 ‘aInjeiauomy *

*3Jodes
gson..:ga.o.n.nnis‘un:ulﬁ!siesan«gua

#NT8-4J0 B3 UT SATITTEIN) JENED PENPUT-UOTISTOEY - IA Ded ‘Kemmns

Z LINN GWS1 TTIN TRAU - INDGLVIS LW WINDSDNIANG I1:wemind
I 0L Z VOGS LMD I 0L SINDD

2600~ 1-L9-0Tw
T LOeVLY

20D AMQnd N ok L 4] % 1WOIINN NdD

SIVARIL °0 "M "I0 ‘I0I03IAITQ IDSf0Xd dWEIT) Z-IWL - JOIDAMITQ W
SIUIDEIIY
TWR/E0C/Sud

Z-TWe ‘30333170
19,3303 Y "4

49j49puRys Y “4 /3/
¢ATaI3UTS

*Z IUNRTAANS VO SIUMWMOD INO 4O 33ed TexBIjur
ue se PAIIPTSUCD I PTNOUS ‘LB6T ‘GT AIBNIQRJ PIIEP CZOO-T-LE8-0Tvy PuB /96T
‘g AzenIqad paiep I00-T98-0TYY SIFIIIT JEITONN N UT PIPTACID LOTIBWIOJUT

A3 'UTAIA PIPTACIC SIUMMDD PITTEIID wy3 O3 UOTITPPR LI *(STad) Z 3Tun
PUBTST ITTIK 3RATY] ~ JUMIIEIS IDEAW] TRIUSMOITAUI ITIEuUMeIBOId &3 03 2 Iua
~3TO0NS 3 R0 UO JUMMOD IeTINN NdD MPTACID 03 ST JIIIIT STYI JO asodind ay,

Z YT DUBTST ITTW 93Tyl - JUMDIEIS IOPAW] TEIUIMIOIT.U3 IT3Euwerdold
343 03 Z WUMITAANS 3JBIQ JO SIUMMO)
02£-0S "ON 394200
£L~H0 *ON F5uUadTT BuTy2zadp
(Z-TW1) Z 3TN *U0TIEIS IRTINN PURTST STTH 3Ty

INTUSEN “In Jea]

§SS0Z 20 ‘uoibutysea

VOTSSTWNO) A303eTNB3Y JEITONW SN

suoT;eTNBaY 103003y IASTINN 4O 307440
ILIOIDAITY IDI0IJ ONUEITI PUETSY ITTW I3TYL
NTUSeW *L TI8UITH

L96T ‘(1 udIew

K910 QI Jusendng
ZE€00=T=L9-0Tvy

19ve-8vs (L)
SOQWNN 1910 13840 $, 811

We2-ve X3T3L
I8 LIl

IS10-250L1 SIUBNASUUEg ‘UAOINIDPNY




*Ieak A3 4O SYuoE £ 3n0ge J0) aamsed uo ale sTewluR
4390 pUR NTTW 3S0B *SNSUI0 I5N PUET TENULR A3 WO paseg “IWL 3B pasn
FOYT R TA JUSTSUCIUT AT SUOTIRI, Aemged ayp - ¢-g Ibed ‘g xppuaddy

“NITW JA7T 0T x 2 pue satqesaSaa I4/6x (0T X z ‘Jeaw
£797.% 0T X Z K193 ewTX0X! €371 {IML 3R DISN ISOUI UITA JUISSTSUOD
G are s3INBT, UCTIINPOIC SNTPEI ITTW-0g Tenuwy -~ <°g abed ‘g xTpuaddy

“60T"T TG AI03eTnbay Y3ITA JUIISTSUOD 3q 03 Ieadde J0uU Op UOT3eTNAOd
DPIUIFII0D A3 J0; siFydweied LOTISIBUT InduT - ¢°g abed ‘g xTpuaddy

*S5$I00I0 TEAGEII TRINFEU 03 IINQTIUCT WRAILSUKOP SWEP SNOIIMNU A3

0 SpUNOANT Y3 UT SWTI O PTOY SUOT ‘ATTEUTS "JI3BA JATY BuueyRNDENS
Aq DI32edeT 3q 30U APE YOTYs SIIjea AIRINQTI3 UT ATe SPUNOID USTITTUS
Ausm ‘Iay3Ing -332In308uT ATs A0 UCTETNITED A M (HuEdoy
$20W0304 ‘0WANY] ‘TISAY) SIMTI IAN0 woT) IdUY pue ‘uoTIOR TEPTY
Aq BUTUSNTS ‘Asq a3 UT WOTINTTP ‘IMNPEySAT) JIUOTT a3 JO AOT) Tauuwyd
ATaIng  -pItInom 30U ST ABQ A3 UT INER JIATY RURENDENS JO JOTARRQ
ayy  cAeq AR UT UWOTINTTP JTIMIP 8 ATIEITI ST alayl "93e7Id0IddeuT
ST Avm3ed USTITTayS Aog aus 4O vOTSNTIUL - 2°9 abed ‘@ xTpuaddy

ATuo Azmpand UsTS 43 304

PIEN UGS $40 OCTE 4O MOT4 B STy AUR “IIATH SUUBGNDENS a3 JO SITPNIS
p UOIING/THL PR 60T°T WD A3038Tnbey wO PIsEq ‘Aemped UST) a3 J04
301100300 ST Z°0 JO 10308, UOTINTTP PTIT) Ivau v - [°g abed ‘g xTpuaddy

~330081 Ay} 4O ApOQ @3 UT SUOTSSNISTD a3 uY
PRPNTIUT 30 PTNOUS 338y UBATD REIN0T; JAATI Ay - 1°@ abed ‘g xTpuaddy

*33073003008 aq DINOA

A37) JICNTITIG PUE AJUNOY JNISMYD UT LOTIRTNCDD DIsOdxa ATTRTIUI0d An
JO 3TTS A3 JO UOTSSNIGTP aw0§ °UOTRETNdOd J338a BUPNTIP A3 ST sUoslad
UOTTTTE 9 P8EN i ~ T° 30ed ‘T°¢ LOTIINS pue T°Q 08D ‘@ xTPuaddy

*37doSd UOTTTI® T yeoIdde UeD

03 A0T) IBATS UBTY BUTIND PRITVUDD ATSISISATTEP 80 PTNOO SEENTES WD)
048 € ‘200D UOTIBTNDD UT 30338, WMoY
99N Y ReIA0T; BINTEW IME .

i
L]
s
L3
i
~
~
< be
L
§
L
L

4

1€

L4

tLZ

24

“suoryeIndod Isayy IWPNTUT PTNOYS SUOTIETNITEI JuIpTIOE

‘w3 JO SPOTIad 3I0yS 30, SN UT 3q PTNOI SIATN0S IIRLM OAY ISAHR 3BYI
$3STX@ AITTIQTSSOd A3 3UTS  “seale uesyrodonaw abrer asagpy GutpnTauT
‘uotieIndod TT03 A} JOj SUDSI UOTTITW 9 SN TWL ‘Ao  “SISTR
TeTIua30d Sey3 ‘I9jes JIATH BUUBUINDENS asn 30u Op ATTesauad Aay3
YENCUITY  "ISATYH BUUBUINDSNS auy3 UT SIanequl Jojes aaey 43T RaowriTed
pue A3UN0) I33sAD - 6°¢ Ibed ‘L T°T°¢ LOTING pue g bed ‘g xTpUACdY

*310031 YOed JO ISN PIPUIRUT A3 AJTIRTD PTNOYS UOTIIIS &Y

*BUTSNJUOS 33 IIT WI3E PU® T HIIE 03 SHWAIAY - v's I0ad ‘Z°g LOTINS -~

*93TS A3 3ITSTA Aew S2723ds parabuepud
I330 30y} 3LDTPUT PTnoys ydeaberey -Tamwosiad TWL AQ puod punodu]
USABH %IOA 3 PLNOJE PIATISQO UIIQ MBY SASICSO ‘ITOWEX? J04 “AJTUTITA

IWL 3y3 UT InD30 SIS PATAbLBDUY TARO - TT'v 0ed ‘*2°2°y LOTIIBS
-abexaae M
,2§2 03 JBOTD ST UOTIBAITS Iayempunoll TewIoN - 6°y bed ‘¢ Ty worydas

*Z UAORIIY UT PIpTAOId ST TWi AQ PISN LOTINQTIISTP wOTETNdod 3yl  "TWL

4q pasn s® Jwes Y3 30U ST UOTINQTIISTP UOTIETNAOG - §*y 0ed ‘yy aunbty

"PIVOTIUM J0U 338 LCT-ST
pue 06-1S 10) SPIERUEIS JI3em BUPUTIP wd3 - TL°C 0ed ‘T°¢ ¢ LOTING

*Aemyzed Jajeapuncll a3
oI, S0P € IPNTIT OSTE PINOUS - LT°€ Pue 9T°¢ sabed ‘{°[°2°¢ LOTIIIS

"SPTTOS JO TESICSTP IIOQITE 03 INP JUMNESISSE
Je FNTIUT PTNOYS - ydeibesed 38374 ‘97" 0wd *Z°1°2°C WOTISIS

*SIQEW WAI-U0SIad A3 UT JOJII

Uz 3q 03 sIeaddw A IS0p Apon TR0 A UNYY JAOTY ST TENOTATRUT
pasodxa ATTSWTXSN A3 03 J60p WOQ AR 'IaAamcy °(waz-uosiad ¢)

ApoQ TR303 A} 03 WAI-uDSIad Y3 YRR SSIT ST (WaI-uosiad 2)

A0q AR 03 WAI-uosIad Ay - ydexbeaed pITY3 ‘ZT°E d0ed ‘2°Z2°T°C LOTING

*ApoQ TR303 3 03 Walw §°(0 PU® J0Q A3 03 WaIW ¢ UBYY IROTY U Twaod
ISOP ILIA-0G ¥ UT TNSAI 03 SIeadde ISOP TerUER STUYL °3I31300 3Q

03 Jeadde 30U 0D (,APOQ 18303 B 03 WeJw Z°(0 PUR UOQ AR 03 WaIW ¢°0 3q
03 PIIRWTISS SY TENDTATRUT pIsodxa ATTeeTxem a3 03 300, '-0°9) pajess
SanTeA 3500 TenUUR Ay - ydesbeled paTyy ‘L°g bed ‘Z2°T°1°€ UOTIS

*JUTOdPUEIS JUIPTIOE UOTIBIIOTSURIY

e w03, 360 GUTDLNOG a3 3G 03 PEBPN[ sBA 3T SB pageNTRAd ATTEIT,T000
S8 ‘UOI0UTUSIR ‘DUBTYITY 188U MTS ACOT00T SN AR IMD PUR TS
TRTING WT] TOTI0wN00 AU O3 PedOTys 3Q AWS (NTY) 33sem [AAST AOT a3
I3 IEITHUT PINONS - ZT'w Bed Gy LOTIINS 9°g abed ‘I°T°T°¢ UOTIINS

) *SITWEY SUOTIEIT,TIAdS TROTWISL
Uite ATdeod sjuentye 4T YQRIAOTOR A $IRI AOT4 JNOWY
043 POI0U 3q prnoys 3 ¢ @3 J0; REIN0T, UTW/TE0 ¢ ® paEGSE

10800030 JEPTIWN N TWTBTI0 B3 YONORTY = €°5 30wd ‘T°T1°1°¢ WOTI9S

ZE00-1L9-0Tw
T INDSVLLY

4

4

61

81

A

91

1S

vl

"€t

A.29



¥3+3192°L
Zo+2092°L

43+3016°S
20+30892 °2

Y2+3SEY °E
20+306L 72

40+3128°S
20+35096 °y

y2+3GoL "y
20+3212°S

58+2585 "1
2@+3260 °F

HB+3ULLY "L
20+3006 "€

7Q+3206E °y
20+3066 'L

y2+3S2Q °C
£@e326LL°T

23+30SL "7
£O+3ICEO T

Y2+3398 "1
Z3+3%18 "7

TY+3TLY 8
22+30€6 5

TA+TEBL °E

T3+2028°5

7d+2981 "2
22+309L °S

1d+5@52 °2
TA+3091 "5

7Q+36L1 7Y
20+3049°C

SR+39¢0 "1
20+3093°y

»@+32E9°S
£Q+31€9°S

¥@+3966 °2
20+30T1 °E

49+3EL2°E
20+302°2

4@+3ITED "y
20+3006 "2

YQ+32EY °E
20+20G2 Y

Y3+35LS°C
20+2001°¢

29+3L96°1
20+3001°E

H@+3246°T
20+3092°E

YQ+3861°y
TO+3%59°S

»@+3L6G°T
20+3062°9

grer
~ve3IRES 2

»3+3991°1
20+2099°y

Y@+30S2 '€
22+308% 'y

49+3LL8°T
20+308%°y

*0+36%2°2
20+308% "y

*0+306% ‘2
20+309°1 w

20+37%5 9
T9+3089 9

79+3E2S "y
£0+3220 "y
374us 3a09Y

%@+3822 "2
20+3059°1
(ANIM
Y0+3512°2
20+3209°1
(ONIM
29+3LES 6
20+3009°1
(ONIMm
Y@+3%999 °¢
20+3012°2
(ONIM
YO+39LL°2
20+3e12°2
(ONIN
2@+3E8S "2
20+2012°2
(ONIm
yQ+3LG "2
20+392L "2
(ONIM
20+361E°2
£Q+2991 °Z
{AONIM
Y0+3£08 *T
cRe3gL2 "t
(ONIm
£0+30E2 "9
20+3069°t
(ONIM
Y0+3%9¥ "1
20+309@ °F
(ONIm
»0+3592 °y
20+3002 "
{ONIM
»3+31QE °1
ZQ+3002 't
(ONIM
23+202€ 1
ZQ+302 ¢
(CNIM
20+3292 %
ELLErL] R
(ONIM
43+39¢0 "2
20+309E "y
(ANIM

*B+3IyTH -2
£+3819°2

70+3L22 "
20+20d1 9

804 (SHIAL3W) SIONYISIQ

#@+3298 "1
12+2009 9
NMOQ) 35S
*9+28G1°2
20+30€0°1
NMOQ) 3s
7Q+3L8L°E
ZO+3090°1
N0 285
29+39L0 °C
20+3021°1
NMOQ) 3
7Q+32029 "1
ZQ+3JEE "7
NeQ@)  3N2
”@+3622 °2
TO+2RET "L
NMOQ) EL]
"B+=HEY "1
ZQ+Z2€E °1
NMEd) 3NN
”de3yL2°1
10+2201 9
NMOQ) N
”9+3182 "1
TQ+300L S
NMDQ)  MNN
~P+3Q12°9
29+3012°%Y
NMOQ@) MmN
20+3€602 "¢
20+3015°2
NMOQ)  MNM
2@+329€°1
Z0+30EE "E
NM0a) ~
yd+2982°L
TO+IXLE "2
NMOG)  MSM
Y@e3612°1
20+30ET "1
o) ms
»3+3016°t
TO+309T "y
NMOQ)  MSS
Y0+310% "L
19+3009 "t
NMOQ) )

£@+39L9 7€
10+3005 2
NOILO3n13
EQ+3yvy 2
To+32@y °C
NOILI3MIC
C@+32€9 °T
To+ZRRLE
NDILDZRIA
7@+2890°1
p L= 2.
NCIL32IC
£2+33T€ °2
TReZRRL "
~3I20238T
EQ+2222 "
1242029 '
NJI_ZZMIg
EV+2992 7
QeI
NQIiGzelg
29+392E€ *1
03220 "L
NOIrJZHIa
29+3299 "2
B2+32@2 6
NOILOSHIG
Y2+399€ °T
12«57
NQILZINIQ
€+33I71°
TA+2225°
NJILIZEIg
ZA+I259 "5
T2+-328 "2
NOIL33MIq
Z@+3L39°E
13+320%°1
NOTLO2NIG
£0+3919 ¢
1e+3005 "1
NO!LO3MIQ
£9+3CL6°E
To+300S "1
NOI123414
£O-3L0E "9
19+3000 "C
NOILI3MIQ

370039 AuMHiUD SNO3SU9 A8 §3LJ3248 NOILYINQOd

2€00-1-/8-01py
2 INIWHIVLILY

"IUBISUOD SUTEWSI Z-TWl WOl 3SB31al J0; STQETTeAE

SApTTSNUOTPRI JO JUNCWE au3 ‘Z-IWL i€ #SN 03 I01J0 3%, PUTWEIUOIUN

SEM 15.Pa TEUOTITRPE STY3 BOUTS ‘I15A3m0K TUOT3@I00EA3 3ITNDAI 1A
1a3ea 4O suolied 000°‘00¢'Z ATa3€WIX0ICEE LBy} S3.ECTDTIUR AOU I2ATINN NI
*(wazsAs uotLTpPe JUBTNBEOD Au; UT 3SN 10, UOT,LRI3UBU0D SOy PaTINbad

03 PIIEIOQ LAAQ SBY JILEA DSZTTRIAUTWIP ‘ 6°3) pasedidliue AYrewiBrio
I0U 313a ey} $3S532010 LURTO SPOTIEA 10, J3,ea DaZTTEIUTWSP JO

AsP A3 0, AN SY ISEIIDUT STYL  "PaLITPAId ATTEUTOTIO ueyy 23Rl Iassey

e e DUTSeaI™ T Sy Z-TWl 3€ Jajea Passadold jo junowe TB303 ayy - TeIaud)

Z€00=1~£8~01vw
T ININOVLLY

‘€t

A.30




aansoToud

yiaTesH pue A3ajes ‘jusuwuoITaul
A2e381095 3URISTISSY
FEYRLIY Azew

7Y

‘AIni3 sanox

*SIF 33esp syl HuIsSTA®I UT
NoA 3ISTSSE 031 SIUSWWOD TRDTUYIS] 3O 3ISTT B PasoTduam pul3l aseald

cuotjeaodeas 231suoc aq o031 saeadde satarulzalTe

paaaazaazd A]TRIUaWUOITAUS YL 2ADTTAG am ‘SUOSEaI 3sayl 103

*S8ATIPLIBITR I8YIO 2yl JoJ 3Jeyl ueys Iaybry siouw 30 apnitubeuw

. JO 13DP30 UR BUNTOA 31SeMm TEJ03 @ UT S3ITNSal aaraeuzaste Juawdiys
. 2315JJO-UOTIPDTIIPITOS AY3 ‘I2a0aa0KW ‘siuaudrys 3o A3tauend
J03ea1b ay3 3JO OSNEDIQ SIATILUISITE IBY3lo 3yl ueyl Iaybry yonu
S3UaPTIOOR DTFILIA O J2qUNU PIIPWIISS UP UT ITNS3I pTNom ({uorly
-eaodead 101ad INOY3ITM) ,333em PITJFIPITOS, aYl IO I23em BYI 30
Juauwdiys 93TSJJO BUTATOAUT SAATIRUIIITE 3yl ‘SIF SY3I UT Paieis SV

‘UOTIPIBPISUOD IJYIINJ WOIF PIIPLIUITS &g PINOYS SIN 3I€ ‘STTam
uotr3oalur 10 pIojueH 3@ sqTad ybnoayl T1os Ayl o3 abaeysstp

40831p DUTATOAUT SaatieulslTe ay3 ‘Arauanbasuo) *3udwuoataua ay3l

031 ‘soptionuoipelr BUTPATOUT ‘SadUPISQNS SNOPIPZEY JO ISEATdI Y3

azrwiutw 20 3IUAAaad O3 SUOTIOP TRIP3WSL I03 DPAJU BY3I AUTWIIIAP

03 S31pnIs uoT1IPZIIAIDRIPYD 2ITnbaa Aew yodrTym ‘3IOV A3TTIQRIT

pue ‘voriesuadwo) ‘asundsay TejuauwuorTaul aatsuayaadwod ayy zapun

§33715 [eT3ualod 3g PINOM S3ITUN YONs SYTam uoride{ur 30 sSqrid se

ysns situn o3 pasodsip aiam MTT pInbry 3T ‘zayzang -punoab aya

03 spinbi1 pajleutwejuod Butbaeydstp jo ad13Ioead ayl BUINUTIUODSIP

©3 paleTaa sarilatide bBuriaoddns pue HSurbeanooua 03 PIIITWWOD

St Y3TeaH pue A383PS ‘IUBWUOITAUI JO 3DTFJO aya ‘uorirppe

ul °sTseq aseds-Aq-ased v uo paasoidde ATrestjideds ssatun

‘uot3ezITiqOowWwW! 3deTE-ul o TesodsTp 03 Iorad UOTIRDTITPITOS

ge yons ‘sanbiuycan 1ayzoc AQ paderdaxr aq TTPYS SUWNTOD T10§

TeInIPU UO IO JUDWUOCITAUS a3yl O AT3IDAITP (MTT) @Isem T3AdT-AOT

. pInbi1 jo sabieyssip HUTATOAUT suorilelado Tesodsip IRY3I SIILI6
' ‘9961 ‘9 Kaeniqed pansst ‘Z°0Z8S I18pI0 ul perpcque ‘Aartod 3od

. *SOATIRUILITE
aTqeuosPaI S8R PAIIPTSUCD 8Q PTNOYS 8318 PIOJUueH 9yl 3Iv tesodsip
q1as Iou SIN 3¢ uor3ldelur Tram deep Aq TesodsIp I8YylTau ‘Iarsmoy

-Z-

faATIRUIIAITR ATQYISEa3 ' aq Aew SIN 2y3 3e puod pauly Ayteroads

e woa3 uorieaodeas saATIRUILITE ISIYI 30 “(SIN) AITS 3ISAL epPEASN
ay3 30 paoJueH I3YIT9 ‘AITTTORI JOQ P e ISIEAM DIJRUTWRIUOCD

IWL @yl 30 Tesodsip SATOAUT PIIPNTRAS SIATIBUIIITE SYI JO 33aYl

*8371s TesodsIp [RID38WwWOD € 3@ [esodsSIp pue 33TS IWL 34~ 3@
SWO330Q JO UOTIBDTITPITOS pup uorieiodead DUTATOAUT SATIRUIEITE
aya D3N a9y3 o3 pasodoad sey Apeaiare (ONNdD) uorieaodiao)d

2eaTONN NdO Byl °TesodsIp UO UOCISIDIP IIRWIITN Y3 sI339p

Atduts 31 asneoaq ajeradoaddeur pelepIsSucd ST ‘83TS IWL ayl e
abeaois prnbrT 3JO uoTIPNUTIUOD 3ITUTIIBPUT DBurATOAUT ‘SdATIRPLIAITE
ay3y 3o auo °TesodsIp 931S3IJO DUTATOAUT S33IPUIIITE 3SOY3l 203
s3uaprooe uotriejazodsuedl 3O UaAd 8yl url Aanfur teorsdyd jo xs1a
ay3 st 3oedwt terjuaiod JuesTITUBIS 3ISOW BYL “SAIPAOSTIP d13Izuab
pue S3TITTEILI 3I5DUED JO IDUIPTOUT TRWIOU PIIRWTIISI JO SUOTIdeRa]
TTews Aiaa aze oty7qnd reaauad ayl 03 $YSI12 [ed1boTOTPEa palPWIlISH
*arqeaajaad ATaeaTd S 3ATIRUIIITE Ou ‘pPIJENTRAD SAaTIRUIAITE

au3 Buowe 3ey3 pue ‘Ioedut TRIUSWUOATAUA JUBDTITULIS 3InoylTs 3o
pasodsIp 2g ued 1aj3em Pajelausb-3uapTOOE BYI IRYI SIPNTOUOD 3FJEIS
(O¥N) uorsstuwwo) Azo3eTnbay ILITONN Yl ‘UOTILNTEAS STY3 Lo pased

*S3UTPIISUOD
Azojernbaa (G) pue !3s0D DUIPNTOUT ‘SIDINOSII FO IUIWITWWOD ()
!sjuaprooe 3O saduanbasuod pue A3rTiqeqoad (g) !saaxaom o3 pue
o11Qnd ay3 o3 dansodxa uotrieIpEI 3O YSTI Burpnydour ‘3Ideduy [eIUsW
~UOJITAUS pI3IRWTISa (Z) fuoTiejuswarduyr 103 paarnbaa suoyizeiado
pue swaisAs (I) :o3 399dsax yitm ‘I°f ITQRL LT pazrIewuns
“S3ATIRUISITE 07 3O uotienTeas aya sepnToutr Juawatddng 3jead ayl

°837S TWLl ay3 3e palo3s ST ATIuaaand eyl uapiooe IWL

ay3 woaj Bur3Tnsaa zajem pajeUTWEeIUOD AT3aTidEOTpRI JO Tesodsip
2y3 yarm pazerdosse s3dedwl TEIVSWUOITAUI TerIualod sassaippe
juawayddng 33jPIQ YL °SIUBWWOD PUR MaTAdl §,AD1auld 3O Juawlaedag
sy3 203 3uawajzels 3dedw] TeIUAWUOITAUZ drIvuwwerboid {Z-IWL)

Z 3Tun pueTSI STIW 283yl aya ¢3 Z uawayddns 3Ijeaq papieaiog

leyY3 ‘9861 ‘67 Iaquadag jJO 133387 anok o3 asuodsax ur sY STYL

$8313AR1L *aIW JedQ

L5041 wtueaTASUUDd ‘UMOIBTPPIN

T1E x08 "0°d

uorsstwwo) Kiaojernbay IeavonN ‘SN
uotr3eYnbay Jo030vaA IPITONN JO 321330
23v10328210 3Id2(loxd dnuedTd Z-IWlL
20322314

$18ARIL °Q WRTITTIM °*aW

L8617 1€ Yoawk
58502 DQ "woIB USEM
ABisu3 jo wewuedeq

A.31




AsnoriTpadxe pue ATezes IO POTIIRO aq ‘93TS IWL SU3 WOXJ 5335um
SATIOPOTPRI JO TeAcual A Sutpniout ‘dnueato A e ASTTod S,UOTSSTUNKD 3 WRTA
IUSISTSUCUT ST 9601035 23TS-UO ATUTZAPUT JEU3 PIIFIS JFUIS AN ‘ATRSPI  “SIWAPTIOR

uctIvICdsURTI YItM PRIETOoESY Amut TeorsAyd 3O ¥STI ay3 ST anTIPuUISRTe Hﬂﬁl.m.v..m:c

YITm pIIETOOSSE Joudur TeTIue3ad JURDTITURTS ISCW AR “FJU3s AR O3 Burpacooy
Tres ATan ST aaT3EuzasTe Aue 3o 3oedur poYsTIuenb Te3c: AR JeUl pue siqereead
ATXea1d aq 03 PUNOJ SEM AMTIRUIIZTe OU JVYF PISSATIS JFe3s 3y °*ST3 Juanrddns
33e3g a3 BuriaTduoo uT pawzozzad pey LSum JWR NIOM IR PSUTTINO IS MN UL

“UOTIBIFPTSUCO BUOIIS UaATH JoU SEm JaaTy BuUURUNbETS X3 03 IBILYBTP RRP
Aym ST IPU3 pUR SUTBOUOD AJTUNIMDD O3 BATITSUSS ATan atam Ay 93 PO6SaIS
A3yl -aATIPWISITR PIPURIKDOISI ITAR Sem UoTIRIcdeAd I3TS-U0 J|R pue qol ap
op A1279S PTNOM DIMITASI SAATIBUINTE JO Jagumu © JO 9u0 Aue IR POTITISH OO

"Tana] Aue e ‘aImsxhe

TeUOT3ITPPe AUR PPR O3 3uBm 30U PTP Pue AnuedTd JUSNDISARS PUR JUIPTOTR W3 WOIF
amsodc UCTIETPRI PanTaoal Apeaare pey Juetd 3yl puncIe waIe y3 eyl burTees
BuoT3s syl yITM JRabo3 ‘IeTroTixed ur uoTieicdeAd JY3 pue Texaudb ur uerd @
30 uot3eIado S,NdD JO ISNIISTP possard@ ‘woTdo STYI BUTSSaT3s uT ‘oTTqnd 3yl
*SUBZTITD Isaw Aq y3aIoy Ind UOTIdO pairezald IR Sem PURTST ayd uo SHUR] Burproy
a8y ur sberojs panuTiue) -aojexado Ayl Ag y3xoj Ind uetd uwriezodead pasodoid
3y3 03 uoT3TSOddo UT SEe JuAMIED JTTQNd (TR ATTERIIIA SHUTIBAL S6X[E O ROG W

‘wed pQ:1T J@IFR ATIIONE

papnTouco pue -w-d 00:9 e uebaq ‘g7 ATenaqe] UC RTURATASUUGY ‘IS3SVOUVT UT PTY
UOTSS36 INOY=5 © JO UOTILTUTIUCO © Sem OTuM ‘Buriaaw sTyL  -nAdd Aq papuumooax
uoT3eIodeAs aRTS-U0 O UOTIdO TeSOdSTP AR PUe Jajem pujeIausb-3uspTooR

30 TesodSTp Syl YATM BUTTEOP JUAPIRIS 30RdU] TRIUANUCITALE 3 03 JuauaTddns
3FRIg I UO IUANDD pur AUCWTIZOY OTTANd AATaO8T O3 SuM HUTIaE AR FO

asodmd a4l “L86T ‘ST YRIWW ‘Aepsaupam L0 PTAY SEm IT 3T PUPTST ATTH &Iyl

30 UCTIPUTWIRUODAQ A3 107 JVITWAND) AICBYADY USZTITO S,2MN AR 3O Burjean v

POZ UALITRD Iwag

§650Z D *Q ‘uouburyseM
TMTN ISRIIS h. L1LL

LB6T ‘1€ I

stve,y

T LINN ONVISI 3TN 33uHL N& :
40 NOILVNIWVLNOD3A 3HL BOJ 1INV AUOSIAQY FHL

*3x83 3yl woij uorieueydxa aIow
Aq patuedwodde 3g PINOD Z°Z aTgel UT uUMTOd ,BTQqeAdTYdE, YL

*uodn paseq @Q TTIA UOTSTD9P ® UOTIPWIOIUY
ay3 st pue jaodaz ay3 jo Axevwuns ovdwl dATIRUIBITE
8yl ST SIYL °T°S aTQqel JIpnIdul PTNOYE Azewums ayl

*BurTdues I8ATI pue

wea1ls puk ‘s2311s TesodSIp PaIDITAsS IL SUOTITPUOD punoabyoeq
3O JUAWYS1TQeIEd ‘STTIM aTqey Xajem ‘°6°9 uoride yoes Joj3
HUTIOITUOW [eIUSWUOITAUS paaTnbax Inoqe pres sem aTIITY Aa9A
*JUaTTadXa $T SIUTRIISUOD AI03RTNOAI pue ‘SIUAPTIIOE TRI
~uajod ‘s3adedwl TEIUSWUOITAUD pIIRWIISE ‘uorieaado puw
walsAs ‘suorido JUAWIRPAII AY3I DUTSSNOSIP I03 IPWIOI Syl

*ayge3 ay3l
uyr siaylo Aue ueyl 33ybTY Ssaansodxa Teriuslod 03 peAT PYNOD
IUIPIOOR YONII OSTOUIS © ‘I3A0MOH  “£°2°f - T1-2°¢ suorido 103

asop 23718330 OuU sapnydul I°S aTqel “parjrauenb aq pynoys
1330m PIIRUTWRIUCD BUTATOAUT 3JUIPTOOR UP 303 SYSTI pue sasod

*S3ATIPUIBITEY DTIISITEAI IR BSAYI YOTYM O3 IUBIXD 3IY3
puURISIIpPUN 1apeal ayl dTay o031 ‘TesodsIp IISRA I0J SBTITTIDR]
30Q 30 asn HutulddUODd JOA YITA UOTILITNSUOD/sauawsaabe

30 sniels ay3l ureTdXe PTNOYS W2UMDOP 8yl ‘ATIRTIWTS

ruotielzodsueay BUTATOAUT SaaTiIPUIdITe BYI
©31 UOTILTSI U1 PaSSNDSTP DUER POOUIISIAI BQ PTNOYS Teraalvw
aatTioeOIpRI 30 Jaodsural 103 suoraeTnbaa 1OQ ajevadoaddy

*SI3 {9yl
ur papraoad aq PINOYS SUOTIRTNOTED 8s8Y] UT pasn suotadumsse
TIV °Tnjesn 3sow ag pThoa de3j ayl Ie puk ayelul Atddns aaaea

30 (8)autod ay3 e sadoiosy 3FusuUTIIEd Byl JO UOTIRIIUBDUOD
aYya JO ucTIRTNOTED @ abIPYDSIP I8ATI JO BEED 8YI UI

*suotido abawydsIp 28ATI puR uoTIRIOdEAS 3YI YITA PalILTOOSS®
5300d 'T TRIUGWUOITAUD TRWTUIN uo s3uaumbae ayy Jayiany

PINOM UCTIINTIP I83IPA Pur UOT5IdASIP ATER 3JO uoTIEdIjYIUENnD

“TW/TOW o 07 X € ST 0Z 3ed ¥4 O

uot3IeTnbaa DAN Y WOl1j uaxey & 73133 JO SWIOI aTQNRYOSUT
puUR BTQNTOS Y3loq I03 SNTRA IDBAIOD BYL °S8NTRA UOTIRIIUSDUOD
WNYITAI BY3 UY G*Z @TQERL U0 610138 aq 03 Ievadde aaayl

"1

JueprdIV
6L61 ‘8 Y2JeW WOl BUTITNESY S8ISWM @arIoROTpwY jJo Tesodstig pue
UOTIRUTHRIUODS] O PeIPTAY SIZ Z-INLl JOJ SIUSWWO) TEDTUYDdSL 3I0Q

FJANSOTIINT

A.32



Z3ITS BY3 IOITUOW [ITM OUM &SIRIK 0 IIIFe 33TS STYY
uo Bbutwiey 10 BuTplIng /A waiqoad ou aaey pinom nox gr-¢d ¢saRak
0f J333¢ 33ITS JO SN PIIDTIISIILN MOTIR ¥IQ pinom zi-gd :01D

ZRTUIOZTIR] UT S33TS [RITWAYD 3® pasn ded Ae[D SNOIIISRSTP
9yl 03 uot3erax Auw 3T sy ¢deo uoreddy e st 3eyM or¢d :60

¢IWL v Butiojtuow 3fuwi-6UCT IIPTHEUOD 03 Butob J¥N Y3 ST UIYM
‘ydezbesed yixrs ¢a3zrs uo Youall ® UT ISem PalAIouocd aoeid o3
Ndo aori® DUN ay3 prrom -ydeibezed puosas ot°ed 3 Zz're°d :80

{SaATIRUIIITR 2y3 9zATPUP NOA UALAM SOTWOUOD? $T X03IDONF ¥ O yanw
MOH ' °d33 ‘sieap 1edT3ISYBOY (p°1°71°€) skerap tebars/Lzojernbaz
‘UCTIRTIUT JUNODIIW OJUT IYR3 SUMOPYEDIq 3502 anok jJo Lue oq 0

23133uM 3] WOIJ SUOTSSTWD DATIOPOTPRI Y3 o3 pasodxa 1Tays 21038q
aand L12aT3003TpRI pue AT(edTWays 93w 33T Uvwny pue s13vnbe
‘3ueid [IP IRyl JWNSSW §33WI ISOp wnuwixew ay3 oq c'g'd :90

¢sapnitubvu

m3] ® pamays ST 3IT FT IPYM IS3ueTd I8Yy30 3I® Z°T°1°E uT

uasq 21n6TI UOTIDNPAT FUNTOA Y3 SVY IIRINDOV MOH ZI(2ko pasord
ut ajwrado ro3eyodvad arquizodsuviy ay3l 32T 3Iou AYM T°I°T°Ed :60

288a001d Y3 uo aawy

eyl [1Ym BuTIRaq IPUM ¢PYATOSI ST INSST IAIVA Y3 3X03aq WS
Wawdaiby ue 59WOD8q RTURATASUUSD T 3PYM ¢ SMR] [PIUIWUOIFAUD
eTURATAGUUDd TIYIO SIIL[OTA 3T JT UIAD BUTPUYQ 9q UOTSTOIP

B UR) JUOCTSTOAP §0UN Y3 YITH PITISTIVESTP 2I¢ OYm SUSZTITD 20
33935 IY3 03 31J3[ 6T ISINOIIT Jeym ‘UCTSTOBP S 2N 2yl Aq punog
ST pue ‘33Ul JUIWIAIbY-UOU ® ST wTURA[ASUUAg IDUTS SY°z°d pd

“YHOH 03 & JUNS PISTARI
~ 2382 3T §UM ZPPIIVIP SMAJIN §,vdd U3 SeA udymM £1°2°d gD

*gz-ed ydexbuawd 3SP[ 03 X3J3I OBIY LUIIDUCD Nok asnwd
PINOM I339¢m 3Y3 UT UOIOQ IO PTIW DTIOQ JO BTFAIT IeyM T1°2°d :20

cAym ‘os 31 cswaisds (worbolovq

Y3ITA UOTIDRIIIUT $3IT PuP WNTITIY Buruzaduod 3xr1odax Inok Jo syseq
2108 ay3 Apnis STY3 SeM ¢SBUTPUTI asaY3 IDTPRIIUGD INYJ SSTPNIS
Aue 21¢ 219yl IV (SIVVJF YI[EIY ISIIAPU OU URIW UOTIVIJUIDUOD
Ou §30Q (6L, dYON) ,°SUTPYD PpooOj eTIS3IIa3 Jo oT3enbe ur punoj
uaaq Py WNTITIF JOJ IDIJJ3 UOTIRIIUIDUOD IO JUIWYOTIUD Juazedde
ON, °(6L, dHDN) " S[RWTUT pue s3ue(d IAYITPd UT WNTIFI3 I0F
853501d UOTIIVIIUIOUGD IURDITITUBTS ¥ JIOJ SDUIPTAI OU ST JIIYL.
*ydexbuied puodas’(ydexbuaed puodas 9°5°d 3 1°¢g*d) 9°z°d: 10

¥3LVM TATIOVOIGWY do0 .

TVSO4SIAd 0L NO SI3 GaSIATY 8,0UN AL ONINUJONOD SNOTILSAND

“ONI LUITY ONVIS| TV IFUN]

L00L-LE2(L1L)  Toics weway Sumgeray 1g oyjeg $1C ll <~= h |

SIqQUS Teued 1TV
WTUSER T 100

biilend

wauITRD
*20ABR ‘STIIOR T IMPAV

SUTR TR
¢ Arazaours

293391
ST 03 pIebox UT suorIsarb Aue aavy NOK PTNOYS @u 30B3U00 O3 333 993 ISweld

“ITeYD IYF ST 0P TTIM 3G TIOL !sIoqum

aro 30 {07) w3 Aq pojussaxdex TTam 3q TTTA ToURd SUy3 IeR pa3nadxd ST 31
‘Tanamoy  *uolbutyseM Ut noA utol o3 ITqEeMn A TTTA I ‘jusuQruucd Burpues-bunt
® 03 onp ‘ArerRumizozul *31033° dn-UERTO YUY O3 ADUTIICANT ITRIIPTSUOD 3O ST
YOTYM ‘309{qns STYI SSNOSTP 03 AJTunizoddo I9yaamg ® Y3Tm SN 3pTaoad TTIM ST
fUOIBUTYSEM UT 9T TTadY UO “W'e 003TT 3B NOA WRIM EUTISA 03 PXBMIOF HOOT oM

“sbunjau 3say3 30 SIATIOSURIR AITIVP AR MBTABI O3 Nak sbernoous pTnom Taued
a3 ‘amm3ord 1e303 IR 396 03 SISQUEAN UOTSSTWIKD YR IO JapI0 UT  "G7 YIIeR
pue gz Areruqad 3O SHUTIAA ITo 3 pauaddey Jeym SZTIAMNS 03 PIIAWSIFR aawy I
“x333|u TesodSTP I93bM SUI O3 ATI JO IUNCUE ITqRISPTSUCO © PIIAATD ToUed gL

‘3sutebe (§) aATy pue 03
(5) anT3 Jo 3jan v 03 vnp pancadde JOU SEM ,BATIRLISITe ITQRITSIP
azow e X0 uorieaodess BUTPATOUT ‘uOTIOR AATITUTIIP 103 Ipau

3q ued 350 JABUOXIS ® {TIUN onb STREIS Iy UTEIUTEN, O3 UOTIAW Y (€

*uUoTIUSISqR
(1) duo pue Isutebe (p) IMO3 ‘I03 (§) AATF JO 9304 © \RTM passwd
sem 0D Aq y3a03 Ind LuoTido uotjerodesd ap ssoddo, 03 USTIAL Y (2

rasutebe (7) awy

pue 303 (8) IYBTD 30 930A ® IRTM pIssud ,JUAUmNDop ITqRIdocor

ue ST I93uM pI3RISusb-3uspTooe R 3O TesodsTp AR WAl Burtwep
30edl] TLIUMOITAWE &3 03 JURARTAINS IFeIq AR, IARB WTIAL ¥ (T

iTouURg 3Y3 AQ POIIPTSUCD ITaM SUOTIAN EUTMOTTO3Z
WL CUOTSSTUNKD Y3 OF UCTIPPUADIRI JOJ SIMNSST SR WO STSUSEUCO © dOTINap
03 PAIAIRIIY UANR ToURd AR ‘SIUNDD 8633 Jo IdTA0T MR BUTMOTTOT

z 9bud
L86T ‘1€ YOI
*ar ‘Yooz "M OpUWT TRITWERY SOTA

A.33




‘1escdstp JOo poylIee

IVSJES BYI PUT] O3 PIPSSU SE BWTI YONW S® AW PUT KOUOW YINW
te pusds PINOYS ED *S3I031O9] 8q JOU PINOYS SW3 DU ABOD - |

.‘n«l«:«lzo-n- 355-
wiuvAalisuued 1(®I3ued Jo SpYSINO suoylIw(ndod 03 SEINI esog - !

-sxwsk z/1 puvw £ 3ise] ay3 103 sebuods uwerw eaAwy lo:r
Jo Auvwm #dUTS ‘PeZTmMTUTW 8Q PINOYS SINFOIX® IeYIOM -

1

*819k> DESOID ¥ UTYITA pessedoxd

PU® PRICITTJ I8INA BUZ JO QOO 98 03 BT PTNOA oA ‘e (duexe

304 °JUSWUCITAUI Y3 puw uolwindod Twoor eyl 03 ou:-onuc
UOTIWFPRI HUTENTUTW ST UISOUOD BUFPFXIEanc pus swyxd InO -

“30W 388 03 SYT] PINOA OA SRATION[QO UTRIIND e>-.¢

AOY OP @) ‘JUSNUOITAUS Sy3 UY POSISASTD 8q [ITA STEITWOYO

1UTI38NPUT PUT SIETIBIPE SATIOBOTPEI ’'DESISUT *JUSEUTEIUCO

3o esjuearnb ou puw ‘TesOdeTFR [YN3IOE OU 8q TI¥A 8IOYL

‘w183 IISIIOSUT.UV 9T JesodsTp IDW] UI DUN SYI Aq peuvotlIouws
suot3do (esodetp syl INOGE SUOTITAISESI GNOTIVS SARY BN

'3

*0861 ATnp uy

skep €1 303 wyuwarkeuusd TPIIUSD UO POIUSA ;§-uolidAIY O se¥IND
000°CY Syl EUTpNISuY ‘POSPSTEX UBE] SARY UOTIVTPEI JO STBARY
LIUEDITITULTS, WY PRIITEPE KITITIN OYI UGUA SENFI ¥ 2eqUensl
3,U0P I *SawdK §1 ISE] WYY 103 ALTPEOIS POUSA USEq SWY UOTINYPEL
2204ym ®OIV SYY3 UT A1[e1oedse ‘sjes sY Bsop uolINIPERI KAue 3w
2ART10q 3 uop on [NTYI skws sieate Aoyr ."Juworzyubisuy, ®q prnoa
I9IWA PIIVUTWWIUOD Oyl Jo YesodsTp syl Huyanp pes 2 UOFINTPEI
Jo satatiuenb sy3 IWYI PEINIZ aAwy NAD puv DUN OY3I Y3IoE '

-fanqey2zvm

ut peveq dnoid Kbisus ajes ‘33303d-uOu ¥ ST YOTYA ‘3IIGTY puwlET

OITW ®8ayl 3o Jreyeq uo IybIuoy Buryeeds W I °pI0IEI (WIOFFIO

Y3 30 3Iwd ® epwm g Asy3 eyl Isenbex I °'SIFT PEITARI ITNYY
BUTUIGOUOD JYN BY3 O3 suOTIeend Jo ISTT ¥ HuTIIFEQRE WS T

*buTaIsem XU Byl 1sIun I8Zep 1T I ‘Iybydony !:._-o«uousv

30 auy1 ¢ snsand uasyl ey3ey ‘BuyucyEsTEEWOLER YITA BuTy
souo eyl Arteroedse ‘sssuodsez syl jo q ® YITA DOTIETIVE
06U W, I ‘ISABACH ‘sbeaolg pelojTuoyN Suyienjeq asog Bujuzeouco
ccoqu-!_v Kw 03 pspuodsea ndp IWI 03 ey e3widesdde I 1

*Bugieee

STYI 03¢ We3IT AXEpUoLes B BWOISq 30U S0P t yesodsyp

103ea 8y3 adoy I ‘uoTITPPT ur “AITUnEwod o3 Aq suojasussead

pus suotaisend UO SIUNTIISUCD ewyy sozojue A1p3IBII I0U PINOYS
1oued BY3 XUTUI T 320(qns SaTaysuss LIea ¥ ST STYI WYY U]

7Y oA S L 45 TG FORIAY Sie B 5% VRS TVIRS

e IVINLL

£eo°d QW B0S3HLIA YILINID IOYSSIW JUN £E:91 28, £ °Nur

Zp@3onpucd Apnis [wdTHBo(or093aw ou T wem Aym :3ZD

Iaen [TUOTITPPR
o3 suaddey Jeym ‘oS JI 2I9WA JO suoTIeb uoTITIW 1°Z Iv Aiastoexd
Pu? §§2203d Iyl SI0Q ¢sE3001d STYI O3 JuTodpu’d uwR IIIYI ST 120

*WSTART]
-m01 3% Ja2ued £q pasned Ibwuep 1Tedax uvd IWYI SASTURYDRW
1eatbororq s, £q 3ueaw sy oym -ydwabwaed pryyl »°s'd 020D

23T @8I0pUI
30U AyM ‘TRWTUTW ST JATIRUIIITE UOTIOR OU IYI/A PIIRTIOEEW
$380D URWAY PUR DTWOUOD?d ‘YITPIY ‘[VIUIWUOITAUD YL ¢°6'd 61D

JUOTIRUTWIDY
BSUIDTT 3I03aq pajoadxs sjuswypadwy IdYI0 ou aw Aym p1's'ed :81d

2o71qnd 03 waansodxd jo sdemyied pajdadxa Iaylo
ON Z°1°§°¢*d ¢,1es0dsTp 93pwTIIn, AQ ueadw ST IvyMm 1€°€d L1

ZA13%TTIUN JuUsWlIEaIy IXcFIq aSIem pajwiauab-~juaprsoe jo
yo3eq v jo abxeyostp v sY AyM "sysATeue Juaprooy ¢z ¥°¢ *d 191D

<m0y puy

2I03TUOW DN Y3 TITA IRYM 2TeSOdSIp 2I0JIQ IIIVA IATIONOIPWI
ATybry dx0w Burppe WOIXZ ndo IU3ARIA O3 IBIXS $IIJuUvIEnd

IPYM 2PIINTTP @aq [1TA s3ansodxa (v 2Ins 08 NO& 3IL AMOH Z°U°¥°€
¢1esodsIp @1039q pazyaTIQnRd aq AseadT Y3 TITM T'r¢d 510

Z9lsem §TIY3 30 (esodsTp
9yl 107 @376 ¥ 3¢ owds PIOTIV ITIYY I8N O3 JULA I USIOP N1dY
T VUM 2IISVA IYJ SURA 3T S(PTING MTT Ou FT IwuMm 2 ¢td :e1d

¢ABOTOpPOYIIW STWTUTH 2@ ay3 uoTisanb ojur yyes
30 3DTPRIIUCD IRYY SITHOTOPOUIAW  dI9Y3 IV ¢ABCTOPOUION SYGATwPUV
§IoWduT 376UM STWTUTK 80 ay3 paadope DN aya sey Auym :g10

PII0ITUON B 30U TTFA §0§ Y30 Y3 INI URIW STYI 820Q
¢PPIOITUOW J0U BT IVYI §0G B4 WOl e3vawdas 37 doay puw ‘Ia3ea
PRILVTITII 40G Y3 J03Tuow nok op mop ‘ydeibexed 3Isatd zz'ed :Z10

epuyadn s
SURTLITATD ou eyl ainsse nok op moH ‘ydeabeaed 3seT grog'd :{1d

A.34




~sbyd

ssuinb syl Buteq jo peiyy exen ‘ybnous uo pedwnp usaq eamy a-wd
STyl Uy atdoeq -peisnEyxs puw pe10TdXe SIv SBATIVUISITR Srqiesod
11" TF3UN @DRW 8Q JOU PINOYS PUR ‘SISRY UY PPRE 8 I0U PLNOYS IOIAWA
PTYI YITA OP O3 IWYA UO UOTSTIOP SyL "AITUNEEOD 43I JO sIepinoys.
ey3 uo 11®3 pInoys (wsodsyp jC poyIss peIfpedxe ‘azes w Lugonpoxd
JOUIPING PYI IPYY TRE] J0U Op B4 TTR ‘SINTIUSTOS JOU 02W BN !

*1e3wA AU} o TesodsIp a3,

woX3 SYETI Yajeey Surinsess u; LITIUSPT J0U ITTA DUN 43 J030®]
U0 ST 3T IGX ‘8INEWIW O3 ITWOFIIIP AX0A ® ST LUP ‘ID8F;0
HITEOY WIeS BUOT OJUY POIRISURIY 3Q uED ISRIG “AITUNEEOD

Ino ug 238 Twathotoyoisd jo (wep Jwezd v FOI031807 SRy IV
STYL ‘IUsuSSEURWSTW B D DPUP JUSPTIOE Syl JO IINEST ¢ EW 6308))%
YITUSY SNOTINS DAIBIINS GAW| ‘BUOTIRIBULD BININF Puw ‘Keyl

WYL 2907 UT YIATA BATT 01doed 24yl pIRoys Aum cweyl SAeYIeq
3,u0p 3sn( e1dosd *°* JUSTAUOITAUS DUE YITEBY IND U0 Jowdmy
J1qTEIIBeU ® DAY [1TA IBIPA BATIOWOTPEI JO suo(ieh uOTIITE 1°T
buyLaang 20 Sutdunp ‘BuyIusA IWY] Aes 1dD PUR DYK AU UBYA OF '

STUeBIO PRII8D-BUO Sy PUR BUOTIOTAUCD
TRUTLEID Y ‘seznsodxe BYI ‘SUDTIRIQTIEOSTE Oy ‘Eywer
ayy ‘sout} eyl ‘sITTde eyl ‘EITAF YITETY O3 ISqUONdEI OSTW oN

‘sucyavIsush eaning

2037 abwwep 5¥3 6 o1qrssod pur #300370D YIITQ ‘ISOUED Butawe;

+A3DTXUD JO 830 W UT BUTAT] GI8A SIGXI0A JWYD SRA JINEOI YL

*UOTISOBUT YBNOIYI IO UTHE OYJ UO ISYITE SIPIINIVW SATIONOTPEI

£Qq PpeINUTHEIUOD UNS] PRy BISYIOA ¥ 30 8 uny u

IPUI POIIIBUOMSD IHL 3¢ SPX0OSI peizodel ﬂﬂmﬂs««ﬂm
oy3 5061 ‘ZI-01 AI¥NIQEJ USSAID] I8 ISQESEBUST O

see’d .. .- QW YAS3HLIE ATLNID 30WSSIN JUN $E:pT 28, ST NUC

*posodstp 8q [ITA I3IPA BYI AGY 9PTORP

A1o3vwIIh LITA oya A>usbew swms byl ST STUL L 23R4 ~A{TNET B

pue Tebel A JO HUTPUEISIBPUD JO YJE] SNOTINE ® pPuT ‘BNESY

1938021 Y3 UO SASTA OYIOnd I0J UTEPSTP IUEITITUSTS SwWA JuUBpPTAS

osty “a1qyes~d ArrecTitod puw Ayreber uoos ST [-INI IIEINAX

03 £37I0fvw UOTERTYWOD ¥ JO IINE BYI VO JUAUITWROD B DETESADI

#3d7I58URI3 Syl ‘SBUTINGW UOYEETEWOD JMN PesOld jo sadiiosueiy
POSTATAI DUN OYI ‘PEGT ‘T SUNL UO IBYI IIQUAMSZ ON

rwpraoxd sywxq Y3 103 DUN A3

AQq C00°Ivs PAUT3 xe3wy SBA 0dp ‘vorIvaedo 3IFTT pwau Iyl Suyarp.

20e(d aX¥3 PINOR EUTIUSA OU JBYI 04D PuT DUN ®Y3 £q sebpatd

237490p ‘JUBWUOITAUL BY3J OJUY SABED SATIDOROTPRI DAJUSA 0dD

-puexd zwiod Y3 UO SINTIE; ENXWIQ O3 ONP DPRAwIep WwA YOTYA ‘€961
*17 ~ ¥t K100 uSEAING IFTT PUSY 20DWBI Sy Teq 1 en

-exzwd A1Iey Butsswiwy pue'

BUTACPYWIINT 203 000°P9S T8IYISQ PUW NED POUTI DUR SYL °SUOTIROTA
Kiezws Butaiddes 207 weyl pesseawy puv seanpesdcid Ajsjes:
PRJUBAWNDITO ATSINIGQTIIP 19IYOME 04D Iy pebIwyd> sassuzbus
1®A®] JOTUSE BBIYI ‘CE61 Jo Ditade syl uy eyl 18q X wp '

.ulao:q--oc«uc!:.oun.aux-:v uquu“
4N wu3 ‘sa AT104§ UT POINI PIQENTOD JO IDTAISTQ #YY 203 sywaddy
30 3300D §°0 Y3 IOQWEAON UT ‘JOIW] “UISOUCD Duw IwaZ peeadsapta
ITPTUPE JUSPYSCE BYI BYI I8V 1WA ¥ IBA0 STIITY ¢ PBIINIDN
Hutauva Byl 298k v cg-uoxdiay jo -cwu:u oLL Kieswswyxozdds’

103 03 PoubYse; weA P-INL UBNOUI UPAS ‘T-ITUn WOIXF

PRIUDA SIGA SEsERb GATIDPOTPEI IBYI0 PUR $§-uOIdAIY BATIDEOTDEX
70 $8TIND 000°CY ‘086% JO AINL UT INYI IeqWANAI oN .

‘s3uBpINEI
wesw 3O IVSZ DUP IBAAISTP UT ITTNQ 8Q3 SuUTpusITISHPUN UT I032W)
1UTONID ¥ ST STYI SSREOBQ ‘DMK By Puw AIYITIN STYI. JO 0%7ARUR]

2sed syl JO swor 3O (SUwWd BYI DUTWOI O3 SYFT P, I ®WY3I STUI IV

*JuswuIBACD
sy3 30 KIJGNPUT IWSTINU Y3 YITA PRAFTITIFe I0u Adusbe
ruapuedapuy us Aq SIT POSTASY & DUR WYy puw [ sodoxd JuUSIIND 8 N4D
BYI JO ABTABI ¥ DUER {IPIWA SYI UT BIP YL STYOTWAUD pUR €U 10
SATISWOTPRI Y3 (¥ 3O AIOIUSAUT Ue {spoyIem Tesodsyp psuuwid syl wolj
2IN02T RINOA IWYI 888136 [edTBOTOURARd Byl BuyuTwexe Apais v (IML
BuYPUNOIIAS ¥ale oyl JO Apnas 1E3T607030030m ¥ !pRE ST UOTSTISP

TeuTy ¥ 830j8q UPNP: ©q BAeIm HUTAOTTOJ eyl Isendex By

*A3junwwon ino ou Iusseld Xey3 wsayas [wdTboroyolesd pue
{eo78Aud [njuxey (e=iusiod eyl o3 enp ‘aTquideddeun Arxeeld
81w uoyIsiodeas SITE-UO PUW JISATN wumysnbeng sy3y OJUY ISIPA
Y3 HUTAWND 8% YONE SwATIRUISITE ‘SBATISH(JO sseyl Buyawpysuc)

v08°d QW YOSIHLIQ ¥3LN3IJ 35WSS3IW JYN £L:b1 28, ST°NUIL

A.35



:aQ3n9Is

oyl uo FAXFEXD UOTSITWELOD LR

i

pet el
iﬂ«& “4g £q auw vuawn UIoMs pue PIuSIS

~LFET

. @wuﬁéks\.v\&g VI

z- Al YL GG B
\\@N@S‘ﬁ&\%\& 3\&&% ..\\m% ﬁ\\w\
. 74

UONHEIOEI0D SBHNNN DNQRG |BIIUSD AU} JO AIRIDISQNS © S| UO|IRIOCIDY JEBIINN NID

SI9ARIY °Q "M "IQ *33BI0333ITQ 305{0I1g OMWEaTs Z-IWL - 1033311Q 122

Twa/BCC/S8d
Z-InL 10398210
1a39pueLs ‘Y *

*AT3332uTS

*50BOUT TRLUSWICITAUS LUeDT TubYS SUTIINDUT MOy, T PIYSTTOWOIR 3Q UED I3yem
P2, exausb-L,UIPTIOR A, 4O TESOOSTP LEY% UOTSNTIU0D JUN &y JO JUBWISIOPUS
PITSTTENDUN $,JBITIN N LIITY3I PIOIDT Yy LBYY TRTLUBSSD SY LT ‘Iar woy
TSILEWTLS3 ISOP PISTIQNG Ay, UT SUOTIETIEA 1y, HUTUIIIVOD S3TITNbUT O
UOdsal O, STSEQ B IPTAOID SL,UMMWOD ayy ‘ATTELUSDTIUTOD “AT3AT30a0Sal ‘85T
‘T¢ AINC DALED FIT0-T-98-0Tov 193437 JRATIWN NdD PUE ST3d 3uy uY PaysTIand

S® SUOTSNTIU0D BJUANDISUCD ISOP ILTS~440 JBTTWIS 4B BUTATIIE UT JEITINN NdD
pue JuN &% Aq pasn SaTBOTOPOYIAW UY SBJUAIBYJTP au, ‘PI0DAT ayy 104 ‘AyTieTd
0O, SBM SLUAWOD 350y, BUTPTACID UY IsOCINd INQ  *(SI3d) Z “TUN PUBTST STTW
ABIYL - LUABLELS LOedW] TELUAMLOITAUI OTyRumweIbolg &y 0y Z LUaITddng L e1Q
U0 SLUBUNOD PARTACIC ‘LB6T ‘LT UITEW PIIEP ZCOO=TLE-0TvY 18433 IEBITIW N

Z STUN PUBTST BTTW 33IYL = SUBLELS LOBAU] TEIUMLOITAUI OTeuwwelbold
Wy 0y Z JLABTAANS L JBIG JO SLUMO)
0Z£-0S "ON 33%20Q
£2-840 "ON IsudTT Butyezadg
(Z=IAL) Z ST ‘UOTLELS JBATONN PuUeTST AT TW 233y

SHTUSEW IW Jeag

$550Z 20 ‘uoLbutusem

UOTSSTWO] AJOL,eTnbay JEATINN SN

suoT,eTnbay J0ydeay JeaTIN JO 397440
9,8030337Q 93014 OwEIT] PUBTSI ATW 33IYY
ATUSEN "1 T2BUdW

L8671 ‘52 wdiew

5910 Q1 Juawndo)
0500="-L8-0Tyvy

T9vR=8r6 (L1L)

HBQUINN 1BIQ 1% ] §00MM
9ET *C XTI
4 TR 43X 3YE

$610°45041 BIVRAASUURY "UMOLRIPPIN

oo o o o aeojonN [[IF]

Vo1 820d107) 19919AN NGO

A.36



AR s\ \.:.“ N&\\_}\Qaﬁ s ““k e ‘.(Qmw\xﬁgur

\\émm.ﬂm{\ﬂ@v wNva Z s\mﬂ%

PTIPs) ﬁe\%

L IY vxh‘.\\xb k«%u?ﬂ“‘ iy x.hmvu rig a\%%%

& ool IV v..
\\ 7 %\\uwv‘ox.\x\\.%\ﬁt\d .Nx::.\

\ .\.\\\Q g& ?\N\
\&uxv a, Qwv?. WWMH\ e 4 Ww\uﬂa ="
. .;fm\

AR St 4\\“9\ »\\ Q .\\.WQQ“, woﬁ\ - a e)\
DLy g \\\ \ m THW\ o LN\NVM\ %&W .M »u \vﬁ\r\s \\4
BLE Qﬁ\ bk Higy (R (575557
“\ \%\ u\r\k\ - g \\x\\\& \ Liker £/ 7E .“\\\ ?&\v&v\ m\,\ \xi.erﬂ.ua.ww
: N A Sl F41 078k - ¥ 26%3 2199 ~ S (140
Yl \«\W\.-WMR \JN.: “ ££00- 1&..%\\) s\.\c@g >\ d -2
\\,% \ i T wQE \\3 .\QN B
G o Tpp s JO\.Y 5
N S A w\ n@wdw@ Lo

Py uuo&\.%&\& 3%\9\8\\8&%\ \\Q By v

w\\w.\.\\o PrBITP I gomapl Y 7 .\‘.\..v.un - \ Ry i TR PRIV Py v 2w DY <
\\kk\\f\\u\x‘\ qre e agahx = srrdo; .\N”M\ 2y Qxﬁm\,\ﬁw&lmxwﬁﬂ\ \\
\ ot 7 \e ey g e ey e
ws\ :%ch\ - Loy 2y GELE T @mx&

\.,N. B EETT A 7 % WZ M it 4

A

+ 7 * Py Ao b2 \ K v\z\, '
ﬁ& N\\ﬁ » \\\ sl Ly \N@vekxww;\§% s&z\\\ it S u%s
. F B0 T

m\ ) w7 “m@\?‘\\lﬁ“ 2/ u\v‘Tv - 8\\ [Ty 727
<Yz 3 .\“ \ R(.\\(\. poun \\\b AR Jee %.\ \S.GN 7 ezt \:v
432 o fr1 Oy eI e g / \M\ﬁv?t \h\,lwoﬂ\w\ux\wd
\.MM\WV\AN CF pq \ Ny \n\ﬂ:\w\\ &
- humed Q%\ 2 2 xprir by St :

Q. v\rw\kwﬁ \& Vm\\

RV Taf
.\u&\%\“\\ &0 S,}ﬂ :
s | q%‘ﬂw...\u |\‘0W\\ «\W\A\\.\ Wl \Q Z %A&N\
g = Y 4 %x%ﬁﬁs s T

A.37



il 3‘3‘\. %2 g 08 e/

L.qmuw ) TJ.Q!» .wuvamo\w% MW.W mm,\.wU-‘NAJ%\ K \-x‘emw.wﬁ\ V\Q\nb O¥YN®
.m\.wv‘ Y 24 Sl M\\...\‘..N \%\%9\%\%3\?9&\&

n&%m o h
m\.&%%«m\- -m ofmxﬁ\w»of o4
A Co2Ls - - - T F 7% .“%GY; §
3.2 ‘248 - - aLes A9 e -w“ vmﬁwné T == howww ~ >
, N, W e §-
T A R/ T A Lv s\V 2 e=P/XTE L Tegrx€ 8- va S
—— _ o kG Y Mo HOS . 77 T
_ aLye - - - Wﬂ\m‘w\ﬁn L-ox?l le=0rT_ w1 SLU-ED
“ 89y - - -
&wﬁqu 9% - 4 o u.w.&.‘mva
2 2 MI idu..,w\?: 2.2
ATz "ALsz° - --55€ AL - - ESE
2z L WHLE
D B Y
i AL gt -
i
m oL or
i 3.. .37
34 gl B B
/2 - ALY
] _ [ o =H
by o) g 7o Eﬁ :ﬁ s .é
) j
. .‘\VA‘ \vv\t\\..:.\\w. T g A .‘h \ v \ilR S22 p” v P
.~...... I \l Sutie f) \7»\»!\ Ve ».\\WJ, P NV\\ 27 * Huﬁ“ﬂ
\«\ . - 7 \h/ Q P reLrl— M\
< VJQ \V\JNSQQ,R u:\\.\ vN\Q\ k-7 \\M\N \nC \u..\..r v
\ws .L\wiu‘ \\)rﬁv. wens ) x\&\www e.\!%:v\\ ’ ...& > \_\N\.q \\ >’ \U.: u“%\ s
sia - 7ol T e P T G D AD L Ty o 3, eS\X% &\M\x»&
iax\\ 7 EL Ry 901NN BT EE N @\Ns_\ oo \-.% Ly
20/
142

\ %
~’M

i v! 3 \N*\G “h\\ \\,V'\v Y \ \\ \‘\‘ V\‘\‘“\-\ §Q‘.\
n.f.\\* 'y WPl ( QAN .\\ - \\ \\Q\ o “ 2 4 3 .
.\\\ “r mw‘ N“\ww\\vm\\m“\\x\“\ \ W, ﬁ&\?a\\x\d\\!ﬁ.&) .Nww \?ﬁ@% e _y. {
\t v s wrANe Q\‘\N “.r\‘ \. WV\ Jje Sﬁi&:\“ﬁ.\\ !&vve»nvw \.m\.
T \m\ wxxx\ gt "2 vskx\\A\\ QQ m EQ\\! t.uﬁ»“ ty /™
uu“w\mv

LAy .\0‘.\\)‘&\ JuiRZ ¢x7 .
. ’ .W‘ t~\~\:e\\¥\ N\:\ B \.\\Vuv .‘.\. 7 4

N G 1
“Qx.ld.\i ik el Q\ \J\eﬂ‘.\\s\ .\\ >
-

A.38



.ﬂmib%\ 29 T 2 92 0ag/ éx

ANy

~w @\Jx\ﬁm*%d& g&%dﬁ‘ (S\.a&MQUSin&\ o

b Yro o ;KQE\QQ %.(Ri?exxw‘\ her’e4 g\klﬁu " Py
koo w10/

wmisrs (PR T \“\VQQ.\W k\\..vuh&m&
/ m 7 mMﬂ R 4H! -
. :mkv&%

J.N‘Y\w wnre r7

’ wq\ Rw

ﬁ.«w\&&g&g@%ﬁﬁ@@\ F1Ll m

w«mwﬂn a1
Lt9 ‘Lo :.u w»_mw\m\:ww?o
i >~ " s URR P
8 8677~ - M#ﬁwﬂwmﬂm\\
N\\QV - M.ER-S z\\....\\
PRITY-V O m aw&

y V.&v Rt S e -hnsﬁo
>0 )\M S:.&&m. %swwa ,&mﬂ \r\ 840>~ - LT _ﬁii v
Cgs 64 Sfgr \la f&%ﬁmvm 2 30220/ vy / (rwrien) Zw 2 e
£, Wrregt9s) 04 xS 1077 g %3{ 3T 2wl - - SO ooy gy
) \t\\%t 9@% e g2 .\\.\nn“usM 3 ™3 &58&%27%@2« d
T o e §3 A2 Lo AAT s mwm%wm
Z - . A A >
iy ?Q wswn“\\ %&u&ﬁ.ﬂ\ 4 aL's0°0 ~peerfhp ot ety
[ [ ? i
\v\ g (Fmr) 0L »}\s?i xmw\ Ye«is&w\ ,m\\m HL TovY .m«\ w..wwirqsmrm.
e w\m&\?& \g«muﬁw&«. A e
B A et su:ﬁv\ kat Yy RS B T -y S fundes :M
...\.vu\.\_\ wedyy .Q.I QN_\.‘\ \ —-— - - lﬁ..:eﬁ\.x\m‘»wm fUNuu_ TN
1%z IR qu:sw z wmw}?&ﬁw 4L, /%84 - - - 49, px\\@mwé
~ermmg bm S ‘%\& W@\N‘Q\p\gs\ )“ % hm.un 1 KR L 6 ) (00:%)05-9D
e s %8&8 K uo Ly AR
s Aiall' \\w% a2 wzeny Q 17007 - =T LA by s
Lyd f\k\“\kw ﬂ\.é.r*dew N‘ﬂ\, Yl 8 0I00> = = = A TG
SRTE Y \.?»\Q Q; T 75 -7 10PN JzEEr - - .-mwssﬂx.m\_”:.n.hmw
.uii\ e rgx{uw % ndt ~rNG \\.\ ..:_;.E s geec>- - - - Amw;h\ixww_@
04 UT s mrnip3s, oz oy wope o DIAGY = ik Eord s R
Zz ‘S»w\l 3\%& sw &SsSwwn .«ém\.\&\»\ g 01X 1> - - by SNt 4 ki
—yiq :3«\\“ 4i e S 4 et ey - uh?.... £ HHI-D
\t&é\q &\vw \QS\\ Py < 24, \,\ DT LA T8 'm,\.m\.\quﬂ.m.
iy w\ e AVTyan BPLP VY eGin e, \.W\%&m& PV TRERE ;fnhhumhwumwv»
q\\wx\& \~.S\N\d‘\. At 2/ > 7 \,..,u):.v\ s g BRI AL
s o ,\.\\\\v«\x\&\\\i\\%\\?. Q&\\D\MN\“ D P\ < HoE8r . el e
v R Ty TowTfr) T G 1) JgpP R TR oy Sl

Yrt 14K no SN .§ §§§ «\\.QNNC
\p!\.\\\\.\W\\M\QA%\“t\\ L G

g O/XI'ED> =15 = - (7l
2-ONEY T Rpm R SRR

”» tn P t\et..ﬂvsv\xb:\&\\.‘SFQ\ %\v‘ WS&N.\%

S - o

lmu

L T
" mw X (e TETN

A.39



(= “.mA& w) =4 .

mIyY) <L 0T Y ey rintofpr oy
qux\v,.i\{%mh\ t ﬂ\i\dmé

&PV g sv}wm “
NG EA;V\.\ e olﬁ.& 7% al¢
() e o qﬁﬂmsﬁ.\\; ¢
ﬁ«.ﬁfﬁﬁsatﬂ =d
. 0300:5 =%
T 3 R B T R e T T T
(£) ~nw e Xy o%zpmv\c\xo: a

¥
. =P T ) 7 .qé.zam Q.“t\ 7=q
Q.N..m;m._mluﬁ— %Nm«ﬁm ﬁ\xuq‘v LVU»:.\.. \quw(..m
u\!;v .=

e,
uK“;@) n.;.\vvur.N 125 e A s

y\&%ﬁu Nndo »\(\.& pt%%%lh

'3 .\\(Q&« 11D n-..vwv u%
%\6\\ \ “W?Qﬁ\%e“g&\ VLT >
x4

Sl fy> N it 9Ly v?&
20987 ?i..m w.ewm N\ hwvw.m
tm‘ R\ Aﬂ 7L
ALK o )u\ \du\\.\.\\\.ﬂm\B U\N.w«xh\k\ ~’, nﬁ\vsmb

7 \\N&MM%“N%S 2N

~PMTES > 90/ - 0£d> ‘04, «)t\
cco'009%el LEr-*, h\\& 7L 04 &+ 5 w0 ls e

22, f\\ my b /
S\e}\&?@i‘ h\w\ o4 a\\\« e >vw( \\ ‘ ,NWN

A.40

(¥) srzn (37) mE AL (T H =75, -a‘mé‘\: \.v.v...i& CEGY \ .AEL: O> T ViY)
w / PP - ul AP \.\.«\S&Nw 7> oé«.u &>'s0r- y\k\;&h\
() Ko 7 (Gofpp @) 2./ x o6-5 gesn\\& L8/-5 el b b C\\w\
A&A\qo-\?x%wm:‘.{ -Q«%QW\AQ o V97 ¥ ot Kol 7V o e Ty de\\uv \\w\;.w e ..\,,i..Ns\
(oo MR 7S e 0 R E () E =G IO W )7 YIS m
/ /4 .% \ \ /4 \.~h\~\~\ \x.mu\Wa fk A \ N§ g\\“ﬁ \..u% é

-0 - /
[ & -



uojImI0di0D SINN nd D eyl Jo A ® 8) uo§ 0 ndo

Z-TiL ‘I0303ITQ
I1punS Y Cd

403 ueboy -3 *y /sf
*Arazaours

: “PTI®A SuTewX

wIIBA Z-THL JO TPSOdSTQ. &3 30, [esodoxd 9967 ATNC In0 UT pIjJodal e3ep ay
“PaMI0 I9d J0U SBA WNTITIY JO) STSATEUR UR 33UTS (g-H) WNTATIY I0) ISnOUBUTISaN

4Q P3II00AI J0U ST B3P JBTTS  “IXAIV0T JBGY U UOTIBIATSUD Inok 104

PIPTACIA I8 PUB BAISAS UOTIRIOCEAD Y} O WRSIS JUINTJUT A JO JATINUISAIdAL
ITC NP AWAD ‘aI0J3I]  voTIEIOdRAS 03 JOTIA PISSIILAIT IQ U PTNOA

J3eA STYY *s$3303d UOTIRIONEAD U AQ Jem Z-TWL JO TBSOUSTP ay3 JOj Tesodoxd
996T ATNC IN0 YITA JUEPICIZE Ul *OuTssadald uobIdpun S8y YOTYM Ja3ea Z-TWl JO
AI03UAUT IPTTINUOTPEX Y3 JO IATINIUISIIAAT ST JUAMLORIIR 3 UT PIPTACIC eIep |

“(ST3d) Z 3TN PUBTST ATTN I = JUARING

IR TRIUACITALT ITImeI00Id a3 03 Z Juawarddng 3jeg 4O UOTIEITTONd 03 J0TId
STGRITEAR J0U SBA T3WD STUL °"Z-IWL I® SWRJIIS JI3eA DIssaoord PIdaTas JO JUaL00
SOTTNUOTPeI a3 BuTpIeBax UORIPWIC UT TRUOTITPPE apTAOXd Ayt *T9 3Ied ¥ OF

40 SIUWIITNDIT UOTIVITITSSETI WIS ISR A1} JO JIvd SB PAIO,I3d 31 saskreve
ISAYL  "SITIOILIOQNT TEITIATIUY UOTSTATA SwaisAs ABIauz pasueapy asnoyBuTisan a3
AQ IEITINN N 10} PIWIC,II SIEATIUR JO SITNEAL SI® UOTIPWIONUT IN0A 104 PAIEI3y

138K PISSIV0IJ JO TeSODSTQ
02€-0S “ON 334900
' €2 "ON 35UadYT Butiezady
AN-S::S.Sﬂzm.:zuzu.im:iuﬂ&

1SIYS IB3Q

§S0z 20 ‘woiburysem
UOTSSTUWO) AT03jeTnbay JEaTINN SN
%S30 TOIU0D JUIWN0QY

1861 ‘¢ ArenIgag
SIFBIL °Q N °Ig ‘3IWICIAIY 33301 AWRITI Z-IWL - J0IVAITQ
Aatarw '3 °L *2q0 ‘T woTBayY ~ I03eXISTUTWDY TeOTBaY 139 &wwo na..wm_ﬂqcah

Ive-9vs (L)

TeO/e0C/SU4 LOQUINN 191G 19040 9,580M
M 9062-98 X130
: L8Pl L0L
185 15040 Scéuﬁs—“.h
ST00~1-28-0Tvy
Lo e om ou 43720 g seejonN[ "4

-z ¥SAQ TOIWOY uAWNdNg - uensiedny 1eIny NgD

N3y

A.41



uonimIodion seiN KA 9 Wl jo & .8 o ndo

SIaquan Taved AIusTapy 339

vy .
Twessey
~
Z-THL ‘I0333I1Q
13,190uUR5 Y 3 :
e
6-39°9 > 3> 873071 > $-30°2 > ¥wZ/EvZw
*Arasdours 8-31°9 > $-3€°9 > 8-39'9 > I TR 20
S IHE 831> -32°L > -39y > . :
‘86T ‘92 Ateniqay uc BuTisam Taued AIosTApy BuTwoadn ay3 3@ TTEI®P UT nok “-ww." > --wm." > "-wm.. > “-ﬁ.n > o.EMMWHﬁ
uim UOTIBWIOJUT ST SSNASTP 03 OQHGQQRD 3q TITA I  “Iajen PISSIV0L Z=TnL ﬂlm—.— > NJNNJ > BINN.— > IS TR mnul:m
WY 40 AIISTWAIOTPEI ayy 03 303dSal UITA UCTIBWIOJUT TRUOTITPPE SutpyAcad 31 8-32°1 > 6-31°8 > 6-3v°8 > 8€2-0
JUN 343 03 JUIS AABY A 193337 B 4O AdOD B ST UOTIEWIOUT INaK 0, paydeldy 6-3L°8 > 8-32°t > 6-36°9 > 6-32°9 > SEZ-N
. 83571 > 8-39°¢ > -1 831> Z-n
036N passax01d 4o TesodsTg  1339[GRS S-31°t 306 973279 S-3US S-ICL eI 97386 v-3r' ¥i=d
. L35> € (366 IETINE 1-39°2 > 66-31
ISTIIN uBwITew) leag (-39°S> (359 I8 ISR -39°5 > £9-IN
(-36°5 > L-32°9 > ISR IS RE 6211
£09.T vd .uuﬁmwcd (-36°2  S-3°Z  -W°L 9-36°L  8-39°E LWL L-I8L 9-30°6 06-35
pueTsT aTTe oL "07d L-0°2> LIS > L-30°€ > L3872 YL~
WO PUTLELUO 3 205 T PATIST ST S3IdL & 8-36°6  9-30°'y (-3 S-W'9  §-39°C 93T L3867 9-3§°9 LE1-9)
TWeu0daq a3 304 Tauey et el 8-dv'y -3 838 LT 8-Sy M3 (-3 -3E vEL-5D
TN *3 Iy -T°s > L-38°6 > (-3 > 9-31°( > 90¢-ny
L3I0 LFIE TR 301 -3€€ > §21-45
-3 -3€°2 > T £-39°€ > wori-by
8-32°s  (-38°L -30°1 > 8-35'0 > 8-1'8 (3271 09-0)
n L} [ ] n
(86T ‘0z Azenzgas sz 1w/ 12 14 /120 s? /4 sz L/ 190
0102-98 6002-98 8002-98 £002-98
&gnmmmwcwssm $8/£2/21 38/02/21 $8/92/60 $9/81760
650°5-£8-000 8619(-58 S6651-58 0p2i1-S8 29601-58
00ve—9Y6 (LTL) 2-15Md (~15Md 210 =10
: NN 191Q 1984Q 9,183iM S IViY BATCTATA S e e A TS
N I et X313, SISXTVNV NOTSTATG SKIISAS ADUINT GIINVAGY ISAGRONTLSIN
L2998 LIl
L8L0-LS0LL PIUBAIASUUS ‘UMOIBIPDIY
: 4inog Lyy sinoy 8100-1-L6-01py
e .t de 4€9]0NN E INTRHIVLLY

A.42



rno greater than LLD

Febnary 18, 1967
LLD of Ce~144. This provices a
preserce

:
. For example, the europium,

ous
e re besed on & yatio between the core

Goeater than D.1X of the core isotopic content, on a curie basis,
sight (8) years folloving the TMI-2 Accident as deterained by the

ORIGEN computer code.

3. GCreater than D.1X of the core transutanic inventory, on & curie basis.
A. Reactor Coolant System sctivation products of practical interest as

identified by the Babcock snd Wilcox Water Chemistry mesnual.

1. " Vadionclides specifically Sdentifisd in 10 OFR Part .
Additionally, the attachment provides sn assumed average concentration of ssch

As part of this reviev, GPU Mlssr developed & 1list of psrticulate
dionuclide potentially present in the evaporator influent (i.e., total curie
content of the radionuclides in the various water sources Clivided by the total
. s st r T

wmu
mm:n?s\(m attachesnt) bassd on the following critaris:

k1]

February 18, 1987

Cocket No. 50-320

' Disposal of Processed Water
provide
which

Operating License No. DPR-73

Three Mile Island Nuclear Station, Unit 2 (DQ-2)

US Nuclear Regulatory Commicsich
Attn: Document Control Desik

Washington, DC 20555
Dear Sirs:

EGINuclear

A.43

as the basis for the relative

s
)
less than the ingestion pathway. As noted in Section 8.1
mittal, Sr-50 was

of our Jly 31, 1986, submi

& '
stion -
(3 . dose exposure to the S
snalysis since its contritution to sn individuwel's

orders of sagnitude

proviied

stinghouse Advanced
the redionuclide contsnt of selectad

ntal effects of tritium (H-3),

3, 1967, forwarded the

results of snalyses performed for GPU Nuclear by the We
1 Laborstories. That submittal

t in the rater effluent, Specifically, that

presen evapo

ar letter 441Q-86-1-0114 dated July 31, 1986, shich

'or disposal of processad water at TMI-2, certain

GPU Nucle
evaluated the populstion snd environme:
tion regarding

sirontium-90, and cesium-137.

@PU Nucleer Corporation s & subsidiery of the General Public Utitties Corporation

GPU Nuclear letter AA10-87-L-0018 dated February
r Systess Division Analytica

s
o
be a constitusnt of the evaporator influsnt.

As discussed in
requested NRC approval
radionuclides will be

submi ttal
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ERIC

Comments Received at the January 21, 1987 TMI Advisory Panel Meeting

EPSTEIN: In that this is a very sensitive subject, I think that the
panel should not rigidly enforce time constraints on questions and pre-
sentations by the community. And in addition, I think you have already
addressed this, I hope the water disposal issue does not become a second-
ary item after this meeting.

1 do appreciate the fact that GPU responded to my questions concerning
post defueling monitor storage; however, I am not satisfied with a number
of the responses, especially the ones dealing with decommissioning. And
rather than pursue a line of questioning tonight, I will defer to the
next meeting if that is okay with you, Mayor.

{Discussion]

I am submitting a list of questions, about 22, to the NRC concerning
their revised Environmental Impact Statement. I request that they be
made a part of the official record. And rather than distribute them to
you right now, I think it would just distract from my presentation, I
will give it to you later.

Tonight I am speaking on behalf of Three Mile Island Alert, which is a
noaprofit safe energy group based in Harrisburg.

Both the NRC and GPU have stated that the quantities of radiation re-
leased during the disposal of the contaminated water would be insignifi-
cant. But we must realize that they always say this. We don't believe
that any radiation dose is safe, especially in this area where radiation
has been vented steadily for the last 14 years.

I don't remember a time when the utility admitted that significant levels
of radiation have been released, including the 43,000 curies of krypton-
85 vented on central Pennsylvania for 13 days in July of 1980.

We have serious reservations about the disposal options sanctioned by the
NRC. In fact, disposal is an incorrect term. There will be no actual
disposal and no guarantee of containment. Instead, radioactive materials
and industrial chemicals will be dispersed in the environment.

We do, however, have certain objectives we would like to see met. Our
prime and overriding concern is minimizing radiation exposure to the
local population and the environment. For example, we would like to see
100 percent of the water filtered and processed within a closed cycle.

We also think that workers' exposure should be minimized since many of
them have been human sponges for the last seven and a half years.

Dose rates to populations outside of central Pennsylvania should also be
minimized.

In addition, cost and time should not be factors. GPU should spend as
much money and take as much time as needed to find the safest method of
disposal.

Considering these objectives, alternatives such as dumping the water into
the Susquehanna River and on-site evaporation are clearly unacceptable
due to the potential harmful physical and psychological threat that they
present to the community.

We do request the following steps be taken before a final decision is
made: A meteorological study of the area surrounding TMI; a study
examining the psychological stress that would result from the planned
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disposal methods; an inventory of all the radioactive elements and
chemicals that are in the water; and a review of the GPU's current pro-
posal and the NRC's revised EIS by an independent agency not affiliated
with the nuclear industry of the Government.

At this time I would like to remind the panel of some of the past behav-
ior of this utility and the NRC, because this is a crucial factor in
understanding the built-in distrust and fear of area residents.

We remember that in July of 1980, 43,000 curies of radioactive krypton-85
and other radioactive gases were vented from Unit 2, even though TMI 2
was designed to release approximately 770 curies of krypton-85 a year.
The venting occurred a little over a year after the accident amidst wide-
spread fear and concern. Later in November, the U.S. Court of Appeals
for the District of Columbia ruled in Sholly versus the NRC that the
krypton venting was illegal.

We remember that in the spring of 1983 three senior-level engineers
charged that GPU and Bechtel deliberately circumvented safety procedures
and then harassed them for reporting safety violations. The NRC fined
GPU and Bechtel $64,000 for intimidating and harassing Larry Parks.

And, of course, we remember the reactor head 1ift between July 24 and 27,
1983, which was delayed due to brake failure on the polar crane. GPU
vented radiocactive gases into the environment despite pledges by the NRC
and GPU that no venting would take place during that head lift operation.
GPU was later fined $40,000 by the NRC for the brake problem.

We remember that on June 1, 1984, the NRC released transcripts of closed
NRC Commission meetings. The transcripts revealed a commitment on the
part of the Commission majority to restart TMI 1 as soon as legally and
politically possible.

Also evident was a significant disdain for public views on the restart
issue and a serious lack of understanding of the legal and technical
issues. This is the same agency who will ultimately decide how the water
will be disposed.

We remember that between February 10 and 12, 1985, the Philadelphia
Inquirer reported record: at TMI demonstrated that in hundreds of (ases,
workers had been contaminated by radioactive materials either on the skin
or through ingestion. The result was that workers were living in a state
of anxiety, fearing cancer, birth defects, and possible genetic damage
for future generation.

We also remember the health suits, the spills, the fines, the leaks, the
miscalibrations, the exposures, the criminal convictions, and the one-
celled organisms.

So when the NRC and GPU say venting, dumping, or burying 2.1 million
gallons of radioactive water will have a negligible impact on our health
and environment, people just don't believe them. Why should they?

People live with a fear that they and future generations have suffered
serious health effects as a result of the accident and GPU's mismanage-
ment. This fear has fostered a great deal of psychological stress in our
community. Stress can be translated into long-term health effects, and
they are very difficult to measure. Yet it is one factor that the NRC
will not identify in measuring health risks from the disposal of the
water.




Let me conclude by saying that we are not scientists and we do not feel
that the burden of producing a safe and expedited method of disposal
should fall on the shoulders of the community. The decision on what to
do with this water should not be made in haste and should not be made
until all possible alternatives are explored and exhausted.

People in this area have been dumped on enough. I think we are just
tired of being the guinea pigs. That concludes my official statement.

GORDON ROBINSON: What agency, independent agency, would TMI Alert recommend?

ERIC EPSTEIN: I don't know what agency. It maybe doesn't have to be an
agency, but people that aren't tied to the industry or the Government
would be helpful to us.
0f course, whoever we recommend, I am sure the utility and the NRC would
resist as being bias or subjective, but that is the same kind of bias we
feel with the NRC and perhaps the utility have done.

GORDON ROBINSON: Have about EPA?

ERIC EPSTEIN: EPA again is a government agency. And, you know, Bill is a
nice guy and all that good stuff, but EPA if you look at the way they
have handled chemical issues throughout the country, it has not been real
good.,

So if you would like, I can get a list of folks; and if you would like to
forward them to the NRC, I would be happy to do that.

GORDON ROBINSON: I would like not a list of folks, but hopefully some group
or agency or something that -- yes, I would like a list.

ERIC EPSTEIN: Perhaps "folks" is not the best terminology. But I can produce
that if that would help you.

KENNETH MILLER: In your opening statement dealing with the water, you men-
tioned the fact that you would like to see the water filtered through a
closed-loop system.

‘ERIC EPSTEIN: Right.
KENNETH MILLER: What do you have in mind there?

ERIC EPSTEIN: I don't know what I have in mind there. But one of my ques-
tions here is that they had to make an adjustment to the filtering system
that is usually not closed; and I was wondering, if they had to make an
adjustment to open it, why they couldn't keep it closed? And that is one
of the questions I had submitted to the NRC.

Here it is, Question 5, "Why not let the transportable evaporator operate
in the closed cycle?" And 1 asked, "How accurate has the volume reduc-
tion figure been in other plants?"

Rather than go into that, it deals with the specifics of the EIS. 1
don't see why it has to be open and vented. That is my main question.
What are you having a problem understanding?
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KENNETH MILLER: I don't see how you accomplish anything with what you are
proposing. Basically you are just running it through a closed system and
accomplishing nothing.

ERIC EPSTEIN: What I am asking is that it be processed and cleansed as much
as possible. I notice on proposals that 50 percent of the water is --
why not 100 percent of it processed and gleaned for as much chemical
elements as possible?

What not go the extra yard? is all I am saying.

ARTHUR MORRIS: Are you suggesting further filtration of sorts; because if you
are talking about a closed evaporation system. the idea really is to re-

duce the volume. And if you are not going to reduce through evaporation,
then the volume stays the szme,.

ERIC EPSTEIN: I mentioned evaporation is unacceptable to our group, so I
think they should probably deal with that.

ARTHUR MORRIS: So you are talking about further filtration?
ERIC EPSTEIN: And processing. You still look befuddled, Ken.

KENNETH MILLER: I guess I just don't understand what the end point would be
that you have in mind by doing this.

ERIC EPSTEIN: Well, I don't think there is an end point.

KENNETH MILLER: 1If you are not going to evaporate the water, there is no
point in further filtration.

ERIC EPSTEIN: I am not going to sit here and take other people's time banter-
ing back and forth with you.
[Discussion]
All T need for the next meeting is a written list of individuals and
agencies for you?

GORDON ROBINSON: Yes, if you would.
ARTHUR MORRIS: The next person who asked for time is Frances Skolnick.

FRANCES SKOLNICK: Frances Skolnick,
I am speaking for the Susquehanna Valley Alliance, a safe energy organi-
zation formed in 1979 to prevent the disposal of the accident-generated
water into the Susquehanna River, our drinking water source.
The SVA established as one of its goals the safe disposal of this radio-
active water. And we are as committed as ever to achieve that goal.
I am speaking here this evening to raise major concerns with this panel
about the disposal of the water, with the hope that its members will
seriously study and evaluate these concerns and find suitable answers and
explanations,
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I believe that it is important to clarify certain points about this
radioactive water, estimated to be about 2.1 million gallons. But who
knows at this time whether or not it might amount to 3 million or even
4 million gallons when end-point is reached, an event whose definition
has not yet been clarified.

All of this water is not sitting in tanks on-site just waiting for dis-
posal. It is stored in various locations, including the reactor core
system covering the damaged and melted fuel and in the reactor building
sump, the area where presently only robots may go because it is so highly
contaminated, Therefore, a large quantity of this water about which we
speak is still in contact with highly radioactive elements.

Furthermore, it is my understanding that this accident-generated water is
to be used for flushing and washing out the system after defueling. De-
fueling is a hazardous procedure which continues to meet with obstacles
and time delays, including the growth of micro-organisms and the inabil-
ity to get the chunks of material broken up.

Which brings me to our concern about the presently listed contents of
this water. To list tritium, strontium, cesium, boron and sodium only
serves to simply the matter and insults yours and my intelligence,

Unit 2 ran for a matter of months before it expired, and not at all
gracefully. According to Dr. Carl Johnson, M.D., M.P.H., as many as
500 radioisotopes are formed during the fission process. Fifty-two of
these transuranics are formed. OJome of these transuranics are less
toxic; however, some are highly toxic to man, including plutonium.
Another transuranic, nepunium-239, after a short life becomes plutonium.
When plutonium and similar radionuclides enter the tissues and the body
of man, they become a permanent resident in the body and continue to emit
alpha radiation. The excretion rate is very slow; about one-half would
be excreted every 200 years.

In animals plutonium causes cancer of the lung, bone, kidney, mammary
gland, lymph nodes, nesothelium and ten types of soft-tissue cancer.
Transuranics are soluble in water. Indeed, they were found in the water
in Denver, which is downwind of Rocky Flats and also in Broomfield, close
to Rocky Flats. Excess cancer incidence has been reported in those
areas.

It seems crucial to us then that this water is tested independently and
with sophisticated alpha radiation monitoring equipment, starting right
away, and continuing for the duration of the cleanup.

We demand a table of contents of the water, which would include a list of
the transuranics. Telling us that a radioisotope is below detectable
limits is not enough. We need assurance that the correct equipment is
being used to detect transuranics, and what the lowest detectable limit
is for that machine for each radioisotope. Then and oaly then can we
evaluate the health impact of any of these methods of disposal.

Dr. Carl Johnsoan also advised me about the alpha recoil effect which
causes particulate matter to pass through filters. Dr. Johnson would be
more than pleased to come before this panel and explain the whole matter
of transuranics.

What we also need and want to evaluate is an inventory of the core prior
to the accident, the amounts which have left the area and their content;
then we can estimate the radioisotopic content of what is left.
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Other elements not listed in the table of contents, and which must be
listed in order to make an evaluation of the disposal methods, should
include the chemicals used in the decontamination solutions and the oils
and greases which were clearly alluded to in the Environmental Impact
Statement of 1931.

We do not want to be told they are below detectable limits. We want to
know quantities and concentrations used to date and projected quantities
and concentrations up to the end-point.

It is also imperative that we know how this water would be processed
prior to disposal, since concerns have been raised in the Environmental
Impact Statement of '81 about chemically-laden water clothing the Epicore
and the SDS systems and causing them to work ineffectively.

What we are suggesting, therefore, is that it is premature to consider
the disposal of a liquid whose contents are not yet clarified and could
change.

We believe that it is unwise to give GPU Nuclear the freedom to dispose
of this water by a certain method when, perhaps in six months or year,
we could discover that the Epicore or the SDS is no longer adequate for
treating this water, and the method selected for disposal would no longer
prove adequate and safe.

I have addressed the tritium content of the water and its possible health
consequences in my last statement to this panel. It is not the innocent
radionuclide which the NRC and GPU would make us believe. It is more
likely to have been deemed innocent because of the unavailability of tech-
nology to remove it from water.

Tritium is the unstable element of hydrogen and has a half-life of

12 years, which means it is will be toxic for 120 years.

Experiments with tritium have concluded that tritium does have negative
effects upon organisms. These experiments include those by Dobson and
Cooper, who concluded that there is no threshold below which reproduction
in mice is not adversely affected. Zamenoff and Martens observed that

- mice who were continually fed low doses of tritium suffered brain damage.
Experiments conducted by Mewissen and Ugarte to determine the cumulative
genetic effects from exposure of male mice to tritium for ten generations
led to a reduction in the off-spring and a rise in infant mortality.
Since the preferred chemical state of tritium is water, it has free
access to our bodies and other living organisms. It can enter into our
bodies in three ways: (1) inhalation, (2) ingestion, and (3) absorption
through the skin.

It readily enters into our food chain through plants and animals who are
subjected to the same contaminated environment. We are not only talking
about the people, plants, and animals of central Pennsylvania, but also
those of the Chesapeake Bay and Baltimore area.

Our conclusions about tritium and its adverse health effects lead us to
press for greater efforts to isolate this radionuclide from our environ-
ment. It just isn't good enough or acceptable that thousands of curies
of this radionuclide is allowed to contaminate our water and our air.

I wish to draw your attention to a document. It is NUREG CR 39773 pre-
pared for the Division of Waste Management Office of Nuclear Material
Safety and Safeguard, the Nuclear Regulatory Commission, by Brookhaven
National Laboratory, Department of Nuclear Energy, which discusses
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alternative containers for low-level wastes containing large amounts of
tritium.

The availability of these recommended containers whose life span is up to
250 years would give us an option of maintaining that water on-site in a
safer manner than at present.

The impact of the disposal of this water on our health cannot be seen
outside of the context of all previous, present, and future releases of
radiation into our environment, from not only TMI but all the other
nuclear plants and industries releasing radioactivity.

An overwhe'ming amount of data have been accumulated that show there is
no safe level of exposure. And there is no dose of radiation so low that
the risk of developing a malignancy is zero.

It is evident also that all persons do not run the same risk of develop-
ing a malignancy from a given radiation exposure; and that the risk of
some types of cancer is greater for some people than for others.

The data presented by the NRC concerning risk of exposure to the popula-
tion by any disposal method is both controversial and not acceptable to
us,

There was, indeed, an air of flippancy in the NRC document considering
disposal methods. Two of these methods should never have even been con-
sidered at all since they are not available: Those include the dumping
into the ocean, which is banned by international treaty; and the other is
the use of Maxey Flats, which as a low-level waste site has been closed
because of leakage.

When the Nuclear Regulatory Commission discusses dilution as a possible
means of reducing population exposure to radiation, many reputable scien-
tists scorn that idea.

In a conversation with Dr. Richard Piccioni, senior staff scientist for
Ascord Research of New York, he said, and I quote "On the basis of the
linear model of cancer risk and radioactive exposure, it follows that it
doesn't help to dilute the radioactivity into the environment. It only
allows them," meaning the NRC and GPU, "to get below certain legalistic
limits."

We were deeply horrified and insulted when Dr. Travers at a recent
Harrisburg meeting informed us that this water was not pure enough for
the nuclear power plant's pipes, however, it is being considered toc be
put into our environment. ’

It is evident that this document and the future disposal of the water
needs close scrutiny by independent scientists. I believe this panel
must convene before meeting with the Nuclear . Regulatory Commission to do
exactly this,

If any method is given approval at this time, we feel that we are giving
GPU Nuclear license to further disregard any problems which will
undoubtedly arise with this water.

We do not trust GPU Nuclear with preserving the integrity of our environ-
ment. Their track record validates our position.

Our message to you and the NRC is clear and simple. There must be inde-
pendent review of this document, not only by way of letter to the NRC but
through this panel and in the form of a public meeting. This organiza-
tion has independent scientists willing to come forward.
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We will on no account tolerate this water being disposed of into the
water or the air. We need further research and discussion on the method
to keep the radiocactivity from entering our environment.

We intend to use all our resources to achleve the goal of this organiza-
tion, which is to see the safe, and I repeat safe, disposal of this
radioactive waste.

BETTY TOMPKINS: Betty Tompkins.
I am Betty Tompkins and I live there. You are lucky I lost half my
notes.
If T was convinced that health and safety issues were primary, both with
the NRC and GPU Nuclear, I could have attended my Sunday school class
teacher's meeting this evening; however, it is not my policy to deal with
convicted criminals or to believe them.
I am not a physicist; but more importantly, I am a citizen of the United
States of America which guarantees me the right to the pursuit of happi-
ness. For the last eight years, this has been —- my right to such has
been denied and it continues to be denied.
As I listen here this evening, I couldn't help but be reminded of a court
of law where sometimes truth and justice is desolved by how good the two
lawyers are. And we heard -- a lot of preparation has gone into it by
staff people, by paid people. We are just volunteers, but we have done
our homework. I concur with the last two speakers.
One of the things that really gets to me, and it says right here, is that
the TMI 2 license currently prohibits disposal of the accldent-generated
water and will require amendment before any disposal maybe performed.
I think the whole —- this is premature. There is a lot of homework that
they have to do and they have not done it. There is a lot of things that
they have to concur with. DOE must give its approval. The TMI license
does require amending.
I cannot understand why a damaged reactor even has a license. That is a
real puzzle to me. I just don't understand that. If a person 1is sick,
they are given a power of attorney because they are considered to be
incompetent to manage their affairs. But a nuclear reactor can still
operate on its same old license. It puzzles me.
There are lots of things that have to be done. The amount of strontium—90
and cesium-137 to be released during evaporation, the amounts are undeter-
mined and will depend, it says in here, on the design of the evaporator
and how many times they lift the 1id, however that does happen.
The time for public input on this has been 45 days. It is not enough.,
I really tried to do my homework. I got this about two weeks ago through
the mail. I have read halfway through it and made comments. And for us
to -~ the public just to have 45 days to comment is not enough., There is
a need for public meetings to comment on this and for the public to have
adequate input. :
The Pacific Northwest Institute and the Department of Energy seem to be
together. There is no -- I don't see any independent surveyor work done
here. The tritium concentration in the Susquehanna River was measured
ten years ago. There needs to be an update on that. It says that right
in there, "ten years ago." It probably has changed.
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DICK

It says it will be monitored. We have come to realize -- the releases --
whatever system they go with, they say the release of radioactivity into
the air, the water, or anywhere will be monitored. It has been our
experience that monitoring is a very loose term unless we sit on them
night and day to see that they are monitoring it properly, and have the
proper things to do it with.

I think I said that about the small amount of the cesium and all that
other stuff that goes into the air.

I don't have very much to say today. I am not a physicist. I said that
at the beginning. I am a citizen here., I have studied this for eight
years. I don't think that it is my responsibility to come up with an
adequate way to dispose of this water.

In my innocence, I would say let it sit on-site and decay naturally, I
have heard the young lady back here, I think she is probably a scientist,
say they didn't really come up with any one way that was preferable over
any other way. 1 think that needs to be considered.

I also believe, I really believe that there ought to be some real concern
about the health and safety of the persons downstream. We can't all live
upstream. And I don't think that has really been given a lot of
consideration.

We met with DOE one time. I know people who tied up into a lot of this
technology, and health and safety doesn't seem to be a primary concern.
It needs to be. We live here.

And to expedite for the sake -- and I know it has been answered, but not
to my satisfaction, that in the expedition of the removal of the water,
dollars have not counted into it. I believe it has.

So I would ask this panel (1) to ask for an independent study; and
(2), to give some direction to GPU. Not to let -- sometimes it is the
tail wagging the dog. And we need to be telling them how we would like
it cleaned up and what we would like them to do with our environment, not
just listening to them and letting them floor us with all the technology.
I believe, I think I said that I had an eight-year course and failed it.
I would believe 1f all the panel was given a test on what was said
tonight by the experts, I believe that you might get a C or something
because it is difficult to follow along with what they are saying.

So take that into consideration. Ask for an independent study, public
hearings, and send them back to the drawing board.

[Discussion] :

BRGWN: My name is Dick Brown. I live in Lititz, I am a science
teacher. I have been involved in the environmental movement probably for
20 years.

Several years ago I spoke to the NRC representing the Lancaster Environ-
mental Action Federation on our position opposing the restart of Unit 1.
I am speaking as a citizen tonight. I am not representing any entity
except myself and my own experience.

One of the things that I found in the NRC's presentation that disturbed
me was the calling of the tritium, radioactive nuclide. What we are
really talking about is radioactive water. The stuff that we are talking
about releasing is radioactive water. It is not a little big name thing
sitting around just giving off different kinds of radiation. It is a
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ALAN

water molecule that just happens to have a hydrogen in it that is radio-
active. It is H,O0.

Hz0 makes up 70 percent of our body and covers 72 percent or 71 percent
of the earths surface. It is found in every living thing on this planet.
And, yes, there is some tritium water in nature. It has been there for
probably billions of years. But in the concentrations we are talking
about, it doesn't exist that way.

The problem I have with this release is that the tritium water that would
be released or evaporated from this waste would be allowed to enter all
of our environments. It would act as all water does. This water would
form as dew on the leaves. It would become snow. It would become rain.
It would be part of the water of plants as they absorbed it after the
rain into the roots. It would become part of their system. Every animal
that eats that plant would then absorbed that tritium water into their
bodies,

All of us would eat plants raised in the most productive nonirrigated
county in the United States. We would be part of the system. That
tritium would become part of the ecosystem of this country or other
surrounding areas.

It would not go out into the ocean or somewhere else, It would end up,
a lot of it would end up here, as the water that is already here. And my
concern is that it shouldn't be introduced into this system.

What should be done, in my opinion, is taking the first alternative,
which I think is probably in some respects good; and that 1s to separate
the tritium water and the other water that is not tritium contaminated
from the other radioactive materials.

That water should not be evaporated into the air but should be distilled,
You know what a still is. We simply take the water and recollect it by
cooling it. Then we have just the tritium water minus as much of the
crap as we can get out of it.

Then we find a way to take that tritium water and put it somewhere else,
but not in Lancaster County. And I think that is what has to be done. I
don't believe it should be released in any way, shape, or form in this
county, stream, air, or anything else. And it should be taken off site,
as should the other waste as well.

BRUNS: I am Alan Bruns., I live in Lancaster and teach at Franklin and
Marshall, teach physics.

I want to second the concern of one of the people who spoke of the trans-
uranic elements. Now, that may have been dealt with in another report;
but I didn't see it at all in this report, and I have not read on this
reports.

They are produced in large quantity. They were produced in large quan-
tity while the reactor was acting. And all that has been exposed to the
water that we are contemplating discharging.

To give you some figures that will indicate the severity of this, I refer
to a book -- well, I can't seem to find it. I must have left it at my
seat back there, but I have the figures.

It is a book written by four authors who are from the Energy Institute in
Palo Alto, so it is a substantive book. It speaks of the dangers in
reprocessing materials, which isn't being done now, but in a sense we are
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dealing with materials in a state which normally would be reprocessed.
The most dangerous is cesium-137. But only 10 percent as dangerous is
americium-241, which 1is produced in a quite a large amount. And curium-
244, which is one-tenth as dangerous as the cesium.

Now, the study or the report seems to indicate considerable attention to
the cesium problem, but I see no mention of americium or curium. Pluton-
ium has a danger which is lower than that.

Another way to indicate to you the significance of small amounts of these
transuranic elements is to give you, out of that same reference again,
figures on the concentrations that are allowed for materials.
Plutonium-239 if discharged into the water is allsawed to have a concen-
tration of .1 pCi/1 above natural background. Now, I don't know whether
that is in the direct discharge or after it rumbles around in the riwer a
little bit and mixes up above the dam or not.

That converts to .0001 pCi/ml, which is one oune~hundred thousandth of the
achievable strontium-90 after retreatment. So we are dealing with fig-
ures which are extremely small for these alpha remitting transuranics
compared to cesium, strontium, and tritium, which the report addresses.
Again, to give you a feeling for how tenuous that concentration is, you
get 10 % pCi/ml if there is but 1 atom in 1016 plutonium, If it is dis-
charged into the air, that same table in that reference which I can
supply, it says that you can have a level of 2 x 10 2 pCi/l of air. That
is unbelievably small.

I don't know what that converts to in terms of concentration, but it is
certainly infinitesimally below parts per millionm.

So I just want to give you those figures as a way of trying to impress
upon you that what this other person said, who is not a scientist whatso-
ever, I think has behind it some concerns that bear out the request to
get definitive statements on what is the concentration of the trans-
uranic elements that we are dealing with.

AL MANIX: I am Al Manix. What I want to state here is I did some research
and I was quite concerned.
I would like to help the good people in Lancaster County and Dauphin
County get rid of this junk. I went to Manly-Regan Chemical Company. I
was concerned. They were shipping chemicals in and out almost every day.
They are a pretty busy outfit. They are not real big, but they are bhusy.
I stated to them that I had a problem; that if we shipped this material
out by railroad tank cars, how would it go. They said one tank car
carries 10,476 gallons of water. So may be we need 200 tanks cars, and
everybody in Dauphin County and Lancaster County would be real happy.
In case anybody wants that again, I will give it to you, or you can call
up any chemical company and they will tell you what size tank cars they
are using and what sizes are available, or you can call the railroad
people for that matter.
Thank you,

BEVERLY DAVIS: My name is Beverly Davis.
First of all, I think one of the main problems that people have with this
plan or any other plan is that we do not trust, as has been mentioned
before, the inventory of what is actually in this water,
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When it has washed against the fuel in the reactor coolant system for
some vears here, it seems unbelievable that there are only seven elements
that were not able to be filtered out of it. Just one resource that I
read said 36 elements, and that wasn't even counting transuranics, would
be manufactured in there, in the process of creating electricity.

Another thing that we do not trust is the fact that, even though we are
given these as absolute figures, it appears that we have only monitored
and have only filtered or tried to filter certain things. The SDS system
has worked hard at getting cesium., The EPICOR worked hard at the stront-
ium, The ‘efore, we seem to have good figures at cesium and strontium.

I am wondering if there are a lot of other things that we either do not
have the technology for or simply have not been listed that should be
included.

Another thing that we have a problem with is the sources of all the
water., We keep hearing about outfzll, and maybe that is only the water
which comes from rain which is collected in potholes on the island. I am
not really convinced that is the only kind of water that is coming out of
the outfall.

The additional water which would be used at the end of the time process,
which would be in the fuel canal, I am not sure whether that water is
included in what we are talking about or not. That would seem to me to
be highly contaminated water. The water which, I believe if I am not
mistaken, is now over sludge in the basement in order to contain the
radioactivity, is that water included in this inventory? We are not sure
that all of it is being trapped by the filters, as I said before.

Going back and reading some of the earlier drafts and reading some of the
earlier information, it appears that there were fines which are not fil-
terable. One of the reasons that they were not able to be filtered is
they clung to boron in the water; and they, therefore, were not separated
by the normal natural processes that were being used.

I was also told at least twice here that transuranics were not soluble.
Therefore, we didn't need to worry about those being steamed out of the
water, yet I read that there are different kinds of transuranics.

I don't know which transuranics are contained wiihin here, whether they
are all actually nonsoluble or not; but I understand there are different
kinds, some are more soluble than others. We have not received all of
the scientific studies which might bear on the release of what has
already been delivered to us from this plant.

For instance, the Public Health Fund has never released the study by
R. Patrick, as far as I know. That was supposed to be giving us accurate
information or up-to-date information, as I understood it, about what
might have gone through the food chain or might have been in the sediment
in the river,

What we have already gotten has got to be considered in this. And I
think that that is one of the things that bothers people a lot, is that
there has never been any kind of a definitive cumulative total given of
what we have already acquired as a public from this plant.

We keep saying, Well, this is just a little bit more. We don't mind
adding a little bit more of this and a little bit more of that. The
public does not feel very secure about that because we feel that the
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cumulative dose adds up to a lot more than these minuscule doses that
people keep talking about.

We don't trust GPU that they could deliver any kind of a release of any-
thing. They have not been able to be trusted to do anything right up
to this point. They always make mistakes. They always have technical
difficulties, I don't think anybody in this public trusts them to do
anything in terms of even the release of what you are saying is a very
low level of radioactive water.

One of the things which is not included in the report which bothers me
a lot is that there is no evaluation in the environmental section of the
report on the fact that this is a closed-air basin. I don't know what
the technical term is for it, but I know that a certain burning is pro-
hibited. I know that we have many inversions.

I know that along the river we are subject to fog. I know that from
reading some other things, that the aerosol effect of radionuclides being
injected is maybe different in a biological sense than to simply receive
them as particles or as air gases,

Mainly, I think the biggest thing is that people are concerned here that
you have not evaluated the effect on people. And I don't mean in terms
of taking a technical reading of what radionuclides they might absorb
through this.

What we are talking about is public policy. And if I may give you a very
crude simile on this., I have a septic tank in my backyard. And when it
fills up after ten years or five years or whatever, 1 have someone come
in and pump it out and take it away.

I can live with that septic tank full or empty in my backyard and with
the possibility that it might leach. But I cannot live with the possi-
bility that someone is going to take a bucket and dump it over the head
of everybody in my family. I think that is the way the people in this
area feel,

They feel that when the krypton was vented out, the public policy had not
up to that time said -- they had said that there were caustics, there
were chemicals, there were things that might leach, there were things
that might accidentally escape. There could be all sorts of transporta-
tion accidents.

But for the first time in my knowledge, or in my experience, a whole
public was told that we are going to give it to you. We are going to
push it down your throat. We are going to give you toxic material, which
we agree is toxic, which could be detrimental to your health. And we are
going to give it to you because we want to get rid of it. We don't know
what else to do with it, and we are going to give it to you, the public,
and let you absorb the dose and then figure out the consequences.

I think that is despicable public policy. I think that is what is
happening again., And I think that is what is bothering people, more than
even knowing whether there is very much radioactivity in this water or
not. It is the insult to the population that is being told we are going
to dump some more junk on top of you.

We don't know what we have gotten already. We know that we have already
been exposed to this at least once, this kind of public policy. We have
another dose coming at us, and people are saying, Don't worry. It is
fine. Nothing to worry about.
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I believe that the public would react most favorably to leaving that
water on-site in tanks where it is contained. It is not being dispersed.
It is not being evaporated. It is not being put down the river. It is
not being put in their drinking water. It is being contained.

I resent that in this report and also in the report that was given the
other night, that there is an adjective of "merely." We would merely
hold this on-site, as if there was nothing to be gained by holding this
on-site.

As I read the half-lives of the elements which are listed by this report
[Interruption]

One-half a minute.

The greatest half-~life that I understand in the elements that are listed
is 30.2 years.

Apparently the license allows at least for this to be stored through the
half-life of the most dangerous or the most long-lasting element that is
in here. There would seem to be a great deal of advantage to that.

If you have to come along and pump out the septic tank at that point,
that is another problem that somebody maybe can take care of. But until
that time, I am very happy to have it sitting there in stainless steel
tanks.

The only difficulties that I would see with that is the danger of floods,
the dangers of ice jams, which Jeff Minik evaluated and nobody else has
evaluated in any of these things in terms of what is happening on the
island. Those are the only problems.

There is one little thing in the report that says something about the
vents in the tank allowing evaporation to occur from these tanks, even if
they sat there. That bothers me a lot.

But there seems to be very little against it. This panel has two
missions, as I see it; one of the missions is that a lot of you on here
are scientists, very distinguished scientists with a background of solid
scientific information., We depend on this panel to give us that third-
party scientific background to educate us and to ask the hard questions
of the people that come forward.

The other thing we depend on the panel for is to convey and to establish
public policy. And I would hope that both of these things would be
addressed by the panel.

DEBRA DAVENPORT: I am Debra Davenport, Concerned Mothers and Women.
I just wanted to briefly say that I am also definitely thinking that this
should be retained on the site temporarily, for a period of years, per-
haps, until some other sites can be determined or a way to transport that
water out of there can be thought about; or it should be taken to Nevada,
‘which is clearly cheaper than evaporating waste on-site.
And in reference to that, I do have one question. Why evaporate and what
will this cost? What will it cost to run the heaters? And who will pro-
vide that energy? And what will that cost? Will it cost the consumers?
[Discussion]
So there is some possibility that the consumers would have to pay for
that?
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FRANK STANDERFER: The monies for the evaporation of the water are included

in the current total estimate for the cleanup.
It would be covered within the $965 million which we have set as the
cleanup costs. So they are budgeted.

DEBRA DAVENPORT: That's all I wanted to know.

ELIZABETH SHIVA: Elizabeth Shiva (phonetic). I live in Middletown three

miles from TMI. I would like to speak on behalf of the Concerned
Mother's and Women and my many neighbors who were not able to be here
tonight.

First of all, we do not have any faith in GPU, their directors of the
cleanup, and the same loss of faith in William Travers of the NRC. We do
not believe their quoted figures of percentages of radioactive doses to
be released during the venting over an excruciating two-and-a-half-year
period.

How can they know the doses that will be relased when they don't even
have an idea of the amount of molten waste or a way to remove it? We
have much less faith in the so-called facts and figures spouted off to
the press by Gordon Tomb and Lisa Robinson. They are wasting their
breath and our time.

I would like to know if Gordon Tomb's and William Travers' families will
live in Middletown or the surrounding areas during the two-and-a-half-
year venting period?

How dare you do this to us. My God, do we have to live through this for
another two and half years?

DORIS ROBB: I am Doris Robb.

The last time I addressed this group I had asked a question of you, Mayor
Morris, about the monitoring system for the water in Lancaster. At that
time you told me to contact Michael Friedman, whom I did, and ask him
questions about the type of system that we do have in place. That was
the system that we received in Lancaster following the suit that we had
against GPU Nuclear after the accident at Three Mile Island.

He told me at that time he was not able to find out the name of the
system, and that didn't really make any difference to me. I wasn't
really concerned about that., But I did ask him what the system was
equipped to monitor. And he said it is a gamma monitor.

I notice from the presentation tonight that tritium and strontium are
both beta emitters, and that also strontium is a beta, as well as a
gamma, emitter. And so I am very concerned that Lancaster County really
doesn't know, or the City of Lancaster, doesn't know what may be coming
from Three Mile Island in the way of beta emitters coming down the
Susquehanna River.

[Discussion]

BRIAN RESH: I am Brian Resh.

First off, I would like to express my total disdain for the condescension
shown the public by GPU and the NRC.
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And my very brief question concerns the $965 million projected cleanup
cost, and exactly how much of that will be borne by the consumer, the
rate payer or both?

I believe the spokesman from GPU has the answer to that.

ARTHUR MORRIS: Mr. Standerfer, could you respond to that?

FRANK STANDERFER: That portion -- that is the Thornburg Plan, and about $200

million is borne by the consumers in New Jersey and Pennsylvania.
[Discussion]

BETTY TOMPKINS: Betty Tompkins. I would like to speak about the water of the

City of Lancaster. I will speak now for the locked-in poor citizens of
Lancaster City who drink that water and cannot afford bottled water.

I have in the past contacted Mr. Friedman about the water, and I had a
statement mailed. I am not technically thinking right now, but what
Doris said is absolutely right.

The City of Lancaster is not presently monitoring for these elements that
we feel might be coming down from Three Mile Island. And so I ask you,
as mayor of Lancaster, to look into that.

ARTHUR MORRIS: The City of Lancaster has equipment at the plant site that

BILL

NIEL

BILL

does ~- we do run tests on a daily basis. And in addition to that, I
don't know if Bill Kirk is here and can speak tc the fact that there are
tests run separately from the city on the water at the plart that we
receive.

KIRK: Bill Kirk. There is no good way to monitor beta on-line. There
is a sample taken. As I recall, every hour or two there is a slug put
into a jug and we get that weekly and analyze that, including tritium and
strontium.

There is a continuous sample taken from the discharge at Three Mile
Island. That is monitored on a daily basis, analyzed on a daily basis
for tritium and on a weekly basis for strontium. And we are monitoring
it at the source.

WALD: 1Isn't there also z requirement of the EPA under the Federal Clean
Drinking Water Act that the drinking water of any public purveyor of
water to the public be monitored for all alpha, beta, and gamma
radiation?

KIRK: Right. The clean drinking water standard for tritium is
20,000 pCi/l, which is very much higher than anything we ever deal with
here.

ARTHUR MORRIS: I think what needs to be remembered is the test we run is a

daily test with information available right away.

The tests that are run why EPA take a longer period of time than that.
And we don't get those results for several weeks following the tests.
We have not had a test that has shown positive, however, since the
beginning of the problem in 1979,
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BILL KIRK: I think there was one sample in eight years that bearly exceeded
the detectable limit. And that was 350 or 400 pCi/l several years ago
for one day.

Another other than that, it was below the detection limits in the order
of 200 or 240 pCi/1.

THOMAS GERUSKY: Of tritium?
BILL KIRK: Yes

ARTHUR MORRIS: Again, the understanding when we received the equipment was we
would have equipment that we could use with our own plant personnel on a
daily basis that would give us a very quick verifiable feeling of an
immediate problem.

That is what we are doing. We have a backup with EPA, but it takes a
longer period of time to get that information, but it is checked,

FRANCES SKOLNICK: 1Is that for all three types of radiation?

BILL KIRK: The analysis includes a gross alpha and gross beta analysis, and
specifically a tritium, and an aliquot is analyzed for strontium,
Basically we take a piece of each daily sample for a week and analyze the
weekly sample for strontium.

FRANCES SKOLNICK: It is my understanding from different scientists that it is
extremely important to understand that alpha radiation can only be picked
up by extremely sophisticated alpha monitors.

I think what we are typing to point out tonight is, Do you look for gamma
radiation with one type of monitor? Do you look for beta radiation with
another type? And do you look for alpha radiation with another type of

monitor?

BILL KIRK: Certainly. That is the only way to do it.
FRANCES SKOLNICK: Can you write down the names of the kind of monitors?

BILL KIRK: I will be happy to talk with you. I can give you generic answers.
If we get down to speicfic instrument types, then we have to get the
particular instrument that is being used.

I don't normally carry mark and mods in my head.

FRANCES SKOLNICK: And I would like to find the number of times during the
month that each particular radiation type is looked for.

BILL KIRK: If you would look in the Long-Term Monitoring Plan, which has been
published, there is a schedule of all the analyses which we do in that
plan,

As far as the results are concerned, we have published the result of our
tritium and air analyses. We have not specifically published the results
of most of our water analyses, because they have been negative. There
hasn't been anything to publish,
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The State has published the gross alpha and gross beta and tritium read-
ings from all of the samples in their yearly report, in their annual
monitoring report. The alpha and beta and tritium numbers have been
published to '85.

FRANCES SKOLNICK: When you said "nothing," do you mean zero or do you mean
below the detection limits?

BILL KIRK: Below the detection limits. And we have given you the detection
| limits for the different types of analsyes, I believe in the monitoring
o plan. I know for gamma we have and for tritium.

ARTHUR MORRIS: 1Is it possible for you and Frances to talk about this either
by telephone or after the meeting? Can you provide her with the informa-
tion that she is requesting? Is that okay?

BILL KIRK: No problem.
[comments]

A SPEAKER: It is my understanding that at the end of '87 the EPA will be
phasing out their monitoring; that that is the :ian for concluding the
cleanup.

My question is, if EPA will be leaving at the end of '87, who will be
continuing to monitor, particularly if the waste water is dispersed in
some way throughout the atmosphere or discharged in the river?

BILL KIRK: The long-term plan that we had proposed perhaps several months
ago calls for some of these things to be taken over by the State of
Pennsylvania, the Pennsylvania Department of Environmental Resources.

We had called for in that plan to find out certain types of monitoring
when the fuel was canned up and ready to ship, and other types at the
time it has been shipped.

1 am sure you realize what happens in the Federal Government when budget
time comes along. Everyone gets uncertain for another year. My guess on
whether something that we have set forth as a plan this year will con-
tinue to be true two years from now is as good as yours.

I at one time would have sworn to it and other times I won't not swear to
it. It depends on what state is of the budget process we are in. I have
been wiped off the books five times in the last seven years, and we are
still here.

A SPEAKER: So there is a possibility of future monitoring?
BILL KIRK: Beyond the shipping of the fuel, there are no plans for EPA to
continue specifically monitoring here.

EPA does not have any legal mandate to monitor around operating reactors.
Once that cleanup has been finished, our role here is done.
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Conments Received at the February 25, 1987 TMI Advisory Panel Meeting

FREDERICK RICE: Yes, Frank, in the evaporation process, am I correct in
assuming that all the isotopes are removed during that process and fall
into this so0lid?

[Discussion]

JOHN LEUTZELSCHWAB: On the list of isotopes there, do they, any of them,
excee 1 MPC?
[Discussion]

THOMAS GERUSKY: On your carryover, can you go into more detail on what the
carryover monitor does and how it does it?
[Discussion]
Then this really isn't a monitor as much as -- It's not a radiological
monitor in the sense we think of it in nuclear power plants. You're
monitoring just the total solids, I guess, in the water, in the water
vapor,

CHARLES URLAND: Yes.
THOMAS GERUSKY: The next step is you're doing radiolegical monitoring behind

that, it looks like. What are you going tc be looking for?
[Discussion]

They have -- Is there any automatic control that will shut the facility
down if a preset point is reached?

[Discussion]

What are you going to do the liquid -- the radioactivity analysis of the

release? Are you going to take the samples from the two monitors or are
you going to just take them in the evaporator itself?

[Discussion]
On your strontium 90 decontamination facter through the exchange system,
you didn't really -- The strontium 90 concentrations vary considerably,

and you came out with one number. It really didn't show what the
decontamination factor was. Do you have that number?

FRANK STANDERFER: Let Ken --

KENNETH HOFSTETTER: Decontamination number, of course, does tend to vary with
the concentration of input water. That is the effluent, quality of the
effluent remains about the same. So, for insta:ce, when we were
processing water out of the reactor building baseasent which had high
levels of radioactivity, the DFs, if you want to call them that, were
quite high. When we look at water which has been recycled, that is, has
been reused for decontamination, picked up small amounts of water, the DF
will appropriately be lower because the influent concentrations are lower
as a result, For the reactor building basement where we had cesium con-
centrations of 120 microcuries per milliliter, DF to the total system was
on the order of eight orders of magnitude. For processing the reactor
coolant system presently, fcr instance, the DF is more on the order of
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four orders of magnitude because the concentrations of the influent are
reduced accordingly.

THOMAS GERUSKY: Is that because of solubility, or shouldn't the decontamina-
tion factor remain constant no matter what you start out with, or is it
-~ I mean, particulate, I can see it being removable. What about the
soluble fraction?
[Discussion]
I don't have any more.

ARTHUR MORRIS: Anybody else on the panel?

FREDERICK RICE: Frank, what is the time process of this mechanical process?
Once it starts, is it continuous?
[Discussion]

JOEL ROTH: 1I'd like to backtrack to the automatic shutdown that Tom talked
about and you talked about, Frank. Would you go into that in a little
more detail? In other words, the scenario if something happens.
[Discussion]

What are the chances of that happening?
[Discussion]
How quickly?

FRANK STANDERFER: 1It's done in minutes.
JOEL ROTH: Now, how do you know then what has gone up or out at that point?
FRANK STANDERFER: You have taken samples. You can analyze those samples.

JOEL ROTH: But I'd like to backtrack again for more specificity to say what
happens. Two minutes, something has gotten out that shouldn't have
gotten out.

[Piscussion]

Just one followup on that. If it does occur, is there a certain
procedure that would be followed? In other words, I guess I'm trying to
find out --

[Discussion]

Would that be made known to the public then?

Venting today, every day, right?

FRANK STANDERFER: Yes.

JOEL ROTH: So you'd have to look for it.

[Discussion]
Is that the new term, upsets?
[Discussion]

ARTHUR MORRIS: John?




JOHN LUETZELSCHWAB: The output of the stack, the 100 feet, what is going to

happen to that in the various conditions of weather? 1s it going to
touch ground? 1Is that going to stay above?

[Discussion]

So you assume this stuff released under your dose calculations?
[Discussion]

What minimum height would you need? I look at the coal plant down the
river, and I see that nice coal, and it stays nice and high and just
leaves the area. That's the whole purpose of it. What minimum height
would you need to get it so that people in this area won't have to
breathe any effluent from that and send it someplace else?

[Discussion]

But it doesn't touch ground within 20 miles or anything like that.
[Discussion]

THOMAS GERUSKY: Just a followup on that. Are you considering the possibility

of putting it out the plant stack?

[Discussion]

Since you brought up the vendor issue, are your specifications for the
evaporator, do they vary with, in effect, decontamination factor or
removal concentration, removal factors or the particulates?

[Discussion]

That's the question I had. We're getting at it. Are you going to
purchase the one that has the best reduction or what is -- How are you
going to pick the vendor?

[Discussion]

Are they all the same ball park for cost?

[Discussion]

KENNETH MILLER: I guess I don't understand. Now you're talking about

tremendous differences in volumes of solid collected. And I would
assumes if you're not collecting them, they are ending up going out in

the environment in steam. What makes a big difference of about a factor
of four or so there?
[Discussion]

FREDERICK RICE: Frank, have you had to develop a special monitoring system to

JOEL

adapt to this evaporation process?
[Discussion]

ROTH: Just a followup question on what John had asked about weather
conditions. Are there any weather conditions that would prevent the
evaporation process from continuing?

[Discussion]

So, in other words, you're saying there are no weather conditions that
would stop it, is what you're saying?

[Discussion]

It just wouldn't be the evaporation process?

[Discussion]
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KENNETH MILLER: I have a two-part question. First of all, I assume that the
NRC has done their own independent evaluation., I'm curious as to what
sort of results they got and how they compare with yours for the
environmental impact. Secondly, I'm wondering what sort of errors are
associated with the assumptions that have to be made to get this type of
number,

[Discussion]
Are there any glaring discrepancies between their results and yours?
[Discussion]

THOMAS GERUSKY: There is a difference between changing conclusions and
changing outside dose. Is that what you meant to say, that the outside
dose --

[Discussion]
Your conclusions are that any of the systems --
[Discussion]

GORDON ROBINSON: 1Is there anything unique about this evaporator, or is it one
that has been used in other applications?
[Discussion]
So basically my concern was each vendor has had previous experience?
[Discussion]

ANNE TRUNK: 1I'd like to know how often you are going to do the monitoring and
who is going to do it. 1Is it GPU or the vendor?
[Discussion]
Is there going to be somebody checking it all the time, or do you just
every hour or so check it?
[Discussion]

THOMAS GERUSKY: Are you planning on changing your environmental monitoring
program at all?
[Discussion]

FRANCES SKOLNICK: My name is Frances Skolnick. Mr. Standerfer, I would like
to know why the SVA didn't receive a letter which you sent to the NRC on
February 3 and 18, because we do nave a legal agreement that we receive
all written correspondence between the NRC and GPU concerning the water
disposal.

[Discussion]

I did not receive one. I would like a copy, please.

[Discussion]

I would like you to be aware, please, in the future, because it is
imperative that we receive correspondence immediately.

[Discussicn]

It is, because I looked into this matter before some months ago, before
the issue was brought to the front again.

[Discussion]

I'd just like to make some clarification here. The water that is already
purified, is that going to be used again in the cleanup or is that
sitting on site waiting to be disposed of, in tanks?
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[Discussion]

On the page where it says estimated average concentration of radio-
nuclides, at some point are you going to monitor for each of these
radio-nuclides or will you be continuing to be doing mathematical
estimations?

[Discussion]

Will you be using alpha radiation monitors for the samples before they go
into the evaporator?

[Discussion]

But will the radiochemical anaysis find all alpha-emitting particles?
[Discussion]

Do you have a number or something that we could receive which states the
detectable limits?

[Discussion]

I think I have just one other question. It concerns the chemicals. I'm
aware that probably the sodium borate is the largest quantity of chemical
in the water. But do you have a list of the other chemicals of lesser
quantities?

[Discussion]

Do you have a list of those chemicals that you look for and that have, in
fact, been used in the reactor prior to the accident and since the
accident and cleanup?

[Discussion]

Would the oils and greases be included in that? Would they be removed?
[Discussion]

I have just one other question. When water comes out of the SDS system
and the epicor system, and has an equal amount of radionuclides been
removed from each? In other words, when that water enters the tank from
each of the other tanks, the epicor system and the SDS, are they exactly
the same? Are we mixing lower level radioactive water with slightly
higher level?

[Discussion]

Okay. Thank you very much.

[Discussion]

AL MANIX: Al Manix. On a given day like today with the system in operation
and you are dispersing the water, how far will it travel?
[Discussion]
Do you have a feel for how far it will travel? I want to see whose
doorsteps it's going to land on.
[Discussion]
Half a mile, a mile, ten miles, fifty miles?
[Discussion]
100 miles?
[Discussion]
You're telling me the system was used before. So apparently this
shouldn't be no big problem then. On a day like today, give me a number.
Don't give me a yes; give me a number.
[Discussion]
That's saying a lot.
[Discussion]
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BROWN: Yes, I'm Dick Brown, vice president of Lancaster Environmental
Action Federation. I'm here representing LEAF. This is LEAF's statement
on the evaporation problem.

The Lancaster Environmental Action Federation, better known as LEAF, has
taken the following position on the Nuclear Regulatory Commission's
proposal for the disposal of Three Mile Island waste water:

1. We believe the evaporation of the radioactive tritium waste water
over Lancaster County is totally unacceptable.

2. A Nuclear Regulatory Commission decision on this problem is prema-
ture since the final quantity of contaminated water and the exact nature
of the contaminants are not known.

3. This problem does not demand an immediate solution. Therefore, we
recommend a more thorough study of this complex issue.

4. Costs must not dictate the final solution for disposal of these
materials.,

5. All decisions relative to the disposal of the various components of
the TMI waste water must respect the integrity of the existing ecosystem
and do nothing to endanger it.

Thank you.

ROTH: Will you be putting a copy of that in the record? 1I'd just like

to ask a couple questions, Mr. Brown, if I may. Could you just give a

very brief description of your organization to get a better understanding
of who you're representing, you know, the numbers and area?

BROWN: LEAF is an organization that has existed since 1972. We have a
membership of something over 100. We have been involved in a variety of
issues, including TMI, nuclear power back before TMI, farmland preserva-
tion and solid waste. Our main claim to fame probably is that we run
recycling centers, and we have been involved in assisting the county with
recycling over the past four or five years in a rather large way.

ROTH: Thank you. That's all.

THOMAS GERUSKY: I have a question. Do you have an alternative proposal then

DICK

other than what has been looked at?

BROWN: To answer your question, we are in a non-profit group of citi-
zens, no staff. Basically, like many non-profit groups, environmental
groups, trying to sort out the environmental dilemma, which is what we're
in here. We met last night and we discussed this very issue. And we had
a problem coming up with a solution, as everybody else is. The problem
here is the same problem we have pretty much universally when it comes to
pollution, and that is that man has taken material, scattered it through
the environment in many places, and through this process has concentrated
them to make its products, whether it's glass bottles or plastic bottles
or neckties or clothing or whatever it is that we have. Almost all these
things were at one time scattered. The uranium on Three Mile Island is
an example of it. The environment is probably safe, in quotes. It's
scattered so far that its effects aren't as great, but when you put in
all in one place, you have a problem.




So we discussed this very issue. What do you do with something when you
get a concentrate? The probably ultimate answer for this particular
problem is to dilute it. You can't destroy it because it's water. My
own opinion and, I think, that of the board that met last night is that
the water should be evaporated in a position where it would go over the
ocean, not over a populated area if it's going to be evaporated. It
shouldn't be evaporated over any land area. It should be evaporated so
that it goes over the ocean, probably in a colder climate where the
water, when the tritium water did hit the ocean in a colder climate, say
up northeast or perhaps in some other area closer to the ocean, would
have less impact on the living creatures in the ocean because of the
cold. At least that's what our biologists tell us, So I don't know
whegher that answers your question, but that was our dilem::, We
discussed it, and dilution unfortunately is the way we do a lot of
solving problems of pollution. And we believe it will be better to
dilute it in the ocean or over the ocean than to do it over Lancaster
County. That we feel strongly about.

JOEL ROTH: Okay, thank you. Well, if there are no further questions -- Oh,
there is.

FRANK DAVIS: I'm Frank Davis, Mechanicsburg. 1 guess in answer to the ques-
tion that Mr. Gerusky asked about alternatives, I think we need to go
back to the assumptions on which this whole discussion is taking place,
the need, the feeling of the people in the area that the waste should be
removed so that it would be safer for the people here and safer for the
workers. Now, I think that many of us have come to the position after
studying the Environmental Impact Statement drawn up on this that the
safest thing for the foreseeable future for both the people who live in
this area and for the workers is to leave the contaminated water in the
tanks where it is now and let it decay, rather than to subject the public
and many workers to a great deal more contamination by evaporating it, by
moving it around, by burying it and so on. And with proper care, 1 think
that both the public and workers would receive less contamination, less
exposure, if the water were allowed to decay in its present condition.
[Discussion, Recess, and NRC presentation]

ARTHUR MORRIS: Bill, just looking -- And I was out of the room when this
statement was read from LEAF, Lancaster Environmental Action Federation.
Their second point, I think, says that a Nuclear Regulatory Commission
decision on this problem is premature since the final quantity of con-
taminated water and the exact nature of the contaminants are not known.
How would you react to that comment, if you would?

[Discussion]

How about on the -- You have answered two of those parts. The one is on
the quantity of contaminated water. We've been given a presentation on
that today that total volume of water is expected to be somewhere between
2 and 2.3 million, and the variants of the 300,000 gallons has to do,
we're told by GPU, depends upon the additional water needed between now
and October, 1988. Your reaction to how good of numbers you feel they
are.
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[Discussion]

ROTH: Bill, I'm just going to try to put something in -- I'm trying to
understand the logic here. The initial premise for the disposal of the

~ water now and always has been that the Island should not be a low waste

storage site. Then to jump in my mind to the monitored storage aspect
of the end point, you know, of cleanup, where they are going to be
monitoring allegedly some low-level waste that is going to be allowed to
remain on the Island, is that correct?

WILLIAM TRAVERS: That's the proposal.

JOEL ROTH: That's their proposal. Are you saying then that it might not be,

in fact, true that there will not be allowed to be any low-level waste
remaining on the Island?

[Discussion]

I guess the reason I'm questioning this is because it's always seemed to
be the anchor of the NRC's stand that the water had to go and other

- things had to go. And yet I'm getting a sense from the public in a very

_ strong way, probably the strongest in a number of years, and what I'm

hearing here is the fact that the public is saying, well, they'd really
rather have it stay, you know, in the tanks for the time being. And I'm
wondering if you had to rate on, say, one to five the damage or the
health effects or something of that nature of allowing that water to say
versus allowing whatever low-level waste is allowed to stay, which, in
your opinion, would be the lesser of the damage, potential damage, if you
follow. I'm trying to compare with using your basic premise which we
have heard for seven years, that low-level waste has to go.

[Discussion]

What I'm trying at this point in my mind to understand, since we're
probably going to have to vote on this and try to come up with some type
of an idea on what to do and, in my mind, try to convey to the public or
to myself what I'm hearing, and it's just the logic of it, I think, at
this point is escaping me in that the interim monitored storage or the
monitored storage routine seems to be almost a given, that something is
going to be there. That may be all right. You know, I realize I'm
jumping a little bit into that., But I'm just trying to get a sense of
why can it not stay for the time being.

[Discussion]

Yes. Just one further point, if I may. I looked at the clock, and we
still have time,

ARTHUR MORRIS: We have plenty of time.

JOEL ROTH: 1Is the fact - and I'm trying to phrase it so that we can

understand - is with the public -- I'm not saying that some of them are
not even saying that yes, maybe environmentally, I think again it goes to
the emotion and the psychology of it, of just not wishing to be, quote,
as I've read in some of these statements, be dumped upon or evaporated
upon. And I think over the years that the psychoclogical or the emotiocnal
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impact has and should be evaluated. So in that context, I wonder if you
have --

iDiscussion]

ARTHUR MORRIS: That's part of the problem we're facing now, is it's that
water, and I think I understand what you're saying, that it's always
going to be categorized as that water from the accident, whether it's a
day or ten years from now or twenty years from now. And I'd like to -~
If you would choose the option, if the option would be chosen to store
the water on the Island, my assumption is that it would not be done in
the fashion or the exact specific tankages that it's stored in today,
that it would have to be -- Maybe some of the processed water stored in
tanks 1 and 2 would remain. But some of the other facilities that are
there that contain the water, I'm assuming, maybe wrongly, that you would
empty the water out of those locations, and you would have to build
additional tankage. Or has that been looked at at all or is it your
assumption that it would stay exactly where it is now?

[Discussion]

I had thought that one of the concerns they had some time ago was in the
capacity of the tankage and that there may be a time when they may run
into a capacity problem and need to build additional tanks.

[Discussion]

I'd like, Frank, to have somebody speak to it. I really automatically
assumed that they would not want to leave it in some of the locations
that it is presently in, and they wouldn't want to put it in a totally
contained --

[Discussion]

I clearly understand that. I'm not, as I ask questions, proposing that.
I'm trying to understand that option, that should it be taken, would
require additionzl tankage.

FRANK STANDERFER: Yes.
ARTHUR MORRIS: You're saying you have how much capacity? 1.6 million?

FRANK STANDERFER: I believe it's about 1.5, but I don't have that good
number.

ARTHUR MORRIS: I realize and I would indicate your numbers for the record
were just estimates and just getting a sense of it, 1Is that 1.5 or 1.6
capacity usable for the future storage or is-it something that if you
would go five years down the line, you would think we would start having
a problem with seals or some other things, that we better build?

FRANK STANDERFER: No. It would be usable for some indefinite period of time.
The tanks are good quality tanks.

ARTHUR MORRIS: So then you would need about 700,000 gallons maybe of
additional tankage. The tankage at that point that would be on the
Island lifetime, I mean, you're looking at not a problem for ten, twenty,
thirty years or something like that.
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[Discussion]

ARTHUR MORRIS: We have water storage tanks. 1 don't even know if that's
comparable, but obviously they last for considerably ten to twenty years
if properly maintained.

[Discussion]

Just again, I just want to -- I'm trying to get a feeling for how much
more tankage. How long would that last before it would need to be
replaced and then try to correlate that with the half-life of -- How much
have you really gained by waiting that long in half-life?

[Discussion]

You're saying that if you wait that long a period of time, the potential
is that you start running into tankage problems and you'll need some
replacements? Is that what I hear?

[Discussion]

ELIZABETH MARSHALL: Yes. I was wondering 1f there was any possibility of the
tanks themselves, and I mean over a long period of time, absorbing
radioactivity and becoming radioactive,

WILLIAM TRAVERS: No. They are stainless steel tanks. They wouldn't absorb
the radioactive material contained in the water.

ELIZABETH MARSHALL: They would not?
[Discussion]

ARTHUR MORRIS: 1Is that the same as would have to happen with the remaining
section of the plant, that the radioactivity would have to then be
totally removed?

[Discussion]

KAY PICKERINE: Kay Pickerine (phonetic). 1 have several questions directed
maybe to the NRC and EPA. I have not heard from either organization
comments on how this process would be monitored. I heard GPU talking
about the option of probably or possibly considering the installation of
tritium air monitors. That just raises in my mind all the questions
about the license, what options does GPU have when they are asking for
this change in their license. What are the regulations with regard to
the involvement of the NRC and EPA? The community hasn't really had a
chance to discuss that kind of interaction with regard to the on-site
actual monitoring. Tonight I really understand for the first time the
process that a vendor would come in, building the system cnd then be
responsible for the actual working of the system. That was all fuzzy in
my mind until I got here tonight and heard that discussion. That just
raised all those fears and all that psychological problem of again
another entity coming in, GPU overseeing another contractor on site,
doing work. Does the NRC then oversee GPU, and what are the regulations
with regard to on-site and off-site monitoring of -- and DER, too. I
mean, we have three entities who in some way monitor on site and off site
the radiation factors monitoring.

[Discussion]
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ARTHUR MORRIS: The monitoring that will be done on the evaporation itself is
part of the equipment to be provided by the contractor?
[Discussion]
Any action that is taken as a result of the monitoring system in terms of
a problem I assume would be the action -- the action would be taken by
the contractor who is under some kind of overview by the -- by GPU., 1Is
that what you would envision? Or should we be asking Frank? I'm just
trying to bring out a little bit more of the question that was raised on
what is the sequence of events that would normally take place.
[Discussion]

DICK BROWN: Dick Brown from LEAF. I have a question and a concern relative
to what we were just talking about. One factor that hasn't even been
mentioned is that TMI-1 at some point in this scenario will have to be
decommissioned. And there will also be waste water from that facility
which will have to be disposed of in a similar manner because there's
going to be within -- This 1is a process that's going to have to take
place in the future. And if I'm following the scenario correctly, they
aren't going to do anything with the water until after they are done with
the cleanup, which is at least the end of next year, perhaps even 1988,
or end of this year. Then it's going to take two and a half years to
evaporate the water. We're already into 1990. When did TMI begin, unit
one? What was the year it started, was licensed?

FRANK STANDERFER: 1974,

DICK BROWN: They operated for five years. Now it's operated almost another
one. So its life span may be only twenty years, 25 years. So by the
year 2000, we may be talking about additional problems which may be - I'm
just suggesting - maybe the water problem has to be addressed in the
light of -- at that point, what's going to happen to the water at TMI-1
as it goes through decommissioning process at some foreseeable point in
the future.
[Discussion]

ARTHUR MORRIS: So the TMI-1 water, whatever would happen in the end, would
probably be, unless it's something very unusual, would be probably
discharged. 1Is that what you're going to end up saying?

WILLIAM TRAVERS: It is being discharged.

ARTHUR MORRIS: It is now, and any water that would end up at that site would
probably --

WILLIAM TRAVERS: Unless some unusual circumstance arose.

KENNETH MILLER: I guess I'm addressing this comment or question to
Mrs. Munson. Back I guess in 1981 when the first Draft Environmental
Impact Statement came out, I took a look at the tritium numbers and did
some quick calculations of average Susquehanna River flow. And I don't
recall the exact numbers, but it seemed that the amount of radioactivity
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we're talking about in this water flows by TMI every 150 days or so. I
would guess if we look at Lancaster County and if we look at Dauphin
County, we would find the rainfalls bringing this amount of radioactivity
down in these counties with every so many inches of rainfall and so on.
And I think that type of information may be very useful in explaining
what we're talking about here in terms of radioactivity concentrations
and what that means when it's put out into the environment. What we're
talking about here, I think, is comparable to what is there already.
[Discussion]

ARTHUR MORRIS: Do you have a way of summarizing that fairly quickly? It does

talk about it, but is there anything special you want to indicate that it
says?
[Discussion]

KENNETH MILLER: So we're really talking here about total levels of tritium

ERIC

that if we could condense it down into a small volume, we could put it in
about 2,000 watches and give it to people walking out of the plant to
wear forever. When they are through wearing them or they stop working,
they could chuck them out in any landfill?

[Discussion; Dinner Recess]

EPSTEIN: For the record, Eric Epstein, spokesperson for TMI Alert.

I know for Gordon, the first thing I wanted to clarify with you, I said I
would have some names from some folks better known as scientists or
technical experts. After discussing it with some other environmentalists
and other members of my group, I have decided not to do that for a number
of reasons that I would like to explain. First of all, I didn't think
the NRC would fund their research., Secondly, I am very wary about
handing over names of organizations to anybody, Gordon. So what we have
done, and Frances will speak to it later, we have submitted the EIS and
talked with various experts throughout the country, and hopefully we will
be able to produce either testimony or an expert at the next meeting, and
I know that was one point that you had pursued with me. I wanted to give
you my reasoning for not preparing a blanket list of individuals or
organizations. I didn't feel comfortable with it when I talked it over
with other folks. If that's okay with you, I will continue.

GORDON ROBINSON: Yes, that's your choice.

ERIC

EPSTEIN: If has just been after thinking, my experience with the NRC
over the last seven years had a great impact on that decision.

What I am going to do now, Mayor Morris, is turn the speaker over to Vera
Stuchinski, who is going to make comment for us this evening. After
everybody else speaks, I'd like to get on the agenda, if I could, to
address some of the questions I had for the NRC., She is going to make
the official comments for TMI here this evening. So at this time I would
like to turn the mike over to her,.

[Discussion]




VERA STUCHINSKI: My name is Vera Stuchinski. I am sorry Eric and I were not
able to be here earlier in the day. 1 decided to give him a break, as
chairperson, and make the presentation tonight.

I have TMIA's comments to the panel on the NRC's revised EIS on the
disposal of the water, and I'd like to present this as a matter of public
recoxrd,

I appreciate the Panel's concern about the insufficient information pro-
vided to the public in the NRC's revised Environmental Impact Statement,
and your determination to gather additional information before meeting
with the Commissioners. As a representative of the citizens' safe energy
group, Three Mile Island Alert, I would like to bring to the Panel's
attention, the need for further assessment of the health effects of
tritium,

First, let me preface my remarks with the fact that on Friday,
February 20, General Public Utilities issued a statement saying that the
Department of Energy has granted the utility an additional 46,000 cubic
feet of disposal space at a commercial low-level nuclear waste site. The
allocation is needed to dispose of radioactive residue from a proposed
evaporation process. The Harrisburg Patriot News noted that the approval
is a "significant step" for the utility in their proposal to evaporate
the 2.1 million gallons of contaminated water.

It appears that evaporation is leading as the method of choice of both
the utility and the DOE. We have been assured that dispersal of
1020 curies of tritium over a two or three year period will be incon-
sequential since tritium is to be found in the environmment from reactor
fuel, weapons testing, manufacturing and natural occurrence. It is noted
in the revised EIS, that the tritium concentration of the Susquehanna
River was measured during 1977 and found to be fairly constant at

178 pCi/L. The NRC's data on tritium concentration in the Susquehanna
River, though, is based on information that was collected ten years ago.
We feel this is but another superficial and inadequate investigation by
the NRC. We would like to know the current concentration of tritium in
the Susquehanna. The EIS should be revised to include data in order to
be accurate and accountable.

At the Advisory Panel meeting on January 21, 1987, TMI Alert and other
individuals stressed to the Panel that we want no additional environ-
mental releases of radiation from the cleanup. I cannot stress this
point enough. We are concerned with the cumulative effects of years of
radiation exposure,

On page 2.6 of the EIS, under the section entitled, "Interactions of
Tritium with Biological Systems,'" the report states that when humans are
exposed to tritium as tritiated water by inhalation, ingestion or skin
adsorption, the majority of the isotope is eliminated from the body with
about a 10-day biological half-life. A small fraction of the intake,
usually less than a few percent, is eliminated with a biological half-
life of about 30 days, and even a smaller fraction with a biological
half-life of about 450 days.

According to this report, it sounds as though the tritium is almost
immediately eliminated from the body. But in order to calculate the
hazardous life of the substance, one must multiply by ten. Therefore,
the majority of the isotope is eliminated from the body with about a
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100 day hazardous life. A small fraction of the intake is eliminated
with a hazardous life of about 300 days, and a smaller fraction with a
hazardous life of about 4,500 days, which is about 12-13 years.

We do not know the long-term health effects of tritium, nor does GPU or
the NRC. More empty assurances of safe levels are not what we need. 1
would like to call your attention to the report released in October,
1986, by Congressman Edward J. Markey, who is Chairman of the House Sub-
committee on Energy Conservation and Power. It is entitled, "American
Guinea Pigs: Three Decades of Radiation Experiments on U.S. Citizens."
It describes in detail, experiments conducted by the Manhattan Project
and the Atomic Energy Commission, from the mid-40's to the early 70's as
supplied by DOE documents, and it was to measure the effects of radiation
on humans, Markey urged the DOE to make every practicable effort to
identify the subjects and to examine their long-term health histories to
determine long-term health effects.

According to the report, from 1950 to 1952, human subjects were exposed
to tritium in several different experiments: exposure to tritiated water
and water vapor, inhalation of iritium-saturated oxygen, and the inges-
tion of tritiated water. The objective of the experiments was to obtain
information on the absorption and retention of tritium, But, following
the experiments, the DOE reports no medical follow up of the subjects.
Obviously, here is a population if studied, that could yield invaluable
information on health effects of exposure to tritium. As usual, GPU and
the NRC are willing to proceed before the necessary factors have all been
collected.

Another major consideration that has been ignored, as usual, is the
impact of stress on citizens living in the surrounding communities. The
contaminated water has not yet been tested for transuranics. As of the
last meeting, the information was very sketchy. We feel this is essen-
tial. We have heard no statements from the NRC, EPA or DER concerning
additional monitoring of the actual procedure, as well as any emissions
that would be released. With GPU's long track record of misconduct and
disregard for health and safety, we regard the additional monitoring by
government agencies to be necessary for public accountability.

I must emphasize that we do not trust the utility. GPU must not be given
the go-ahead to evaporate the 2.1 million gallons of contaminated water
before the facts are in. I must also re-emphasize to you our position
_that the decision on what to do with the water must not be made in haste.
GPU would like to dispose of the water quickly, so that they can finish
the cleanup. Isn't it rather ironically amusing that in order to clean
up the waste, the utility would propose contaminating the environment?
That's our official statement from TMI Alert.

ARTHUR MORRIS: Ken?
KENNETH MILLER: I want to say I don't agree with everything you have said,
but I don't really want to go through it point by point. What I would

like to ask you is: What is your alternative? What method of handling
this material are you proposing?
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VERA STUCHINSKI: I don't feel we can endorse any of the methods. Again, I
feel we are being asked to make a decision when the study is not com-
plete. I would go back in time several years ago when we talked about at
the last meeting krypton venting. We found about two or three years
after the krypton venting an expert, Micho Kaku, from Columbia University
or New York University?

ERIC EPSTEIN: CCNY

VERA STUCHINSKI: Talked to us about that there are alternative methods for
dealing with the krypton gas. For example, perhaps, there are alterna-
tive methods for dealing with the water. I feel that we are being pushed
to rush into a let's finish it up, and I do not feel that everything has
been covered, everything has been studied enough.

ERIC EPSTEIN: I know, Dr, Miller, that you do not agree with many of the
points made. I mean that is nothing new to me. I would like to say a
few things. I don't think anybody would really have a problem with the
materials being shipped to Hanford, the reservation in Washington, or to
the Nevada test site. To be quite honest with you, I think that is
probably a resolution that would be acceptable to a lot of folks,

I'd like to say also I just met with the NRC for four hours on Tuesday
discussing activities at Unit 1 and also met with the NRC previously for
three hours at Unit 2. It is quite apparent that Unit 2 with its fuel
pools is an ideal place for the waste of high level and low level from
Unit 1 and also Oyster Creek. It is apparent to me that we are rushing
through this process to make room, and there is nothing in the license
currently at Three Mile Island to prevent Unit 2 from storing high level
or low level waste on site with the waste pools, and that is the feeling
I have. I'm quite sure that will be born out in the near future.

I see, Tom, you are shaking your head.

THOMAS GERUSKY: Not true.
ERIC EPSTEIN: This is true talking with both the NRC, Region 1.

THOMAS GERUSKY: 1I'm sorry. Their license has to authorize them to receive
material from outside that plant. They are not authorized to do that.

ERIC EPSTEIN: Well, there ceems to be some disagreement with the NRC whether
waste from Oyster Creek could be shipped on, but there seems to be
consensus that from TMI Unit 1 there would be no problem using Unit 2 as
a storage facility.

THOMAS GERUSKY: Oh, sure there is. Right now they are separated completely.
They can't be used, and it is their license amendment. Again you can't
do that, I'm sorry.

ERIC EPSTEIN: I think there is a big difference of opinion on that issue. 1
don't know if I want to pursue it at the advisory panel, but I don't




think folks at Region 1 agree with you at all. I would hope you are
right.

THOMAS GERUSKY: Well, if Region 1 doesn't agree with me, they are not going
~ to operate the plant. I mean let's face it, they can't do that.

ERIC EPSTEIN: I hope you are right.
I don't know if that speaks to your question, but I wanted to preface my
comments with that statement.
[Discussion and Dinner Break]

FRANCES SKOLNICK: Good evening, members of the panel. First of all, I want
to start off in a lighter note,

ARTHUR MORRIS: Frances Skolnick, I'm sorry.

FRANCES SKOLNICK: When I was eating dinner tonight, I did have a fortune
cookie, and the note on the fortune cookie was: "Your hard work will pay
off soon."

I speak this evening for the membership of the Susquehanna Valley
Alliance, a safe energy organization whose membership is mostly based in
Lancaster County. The reasons we are so concerned about this radioactive
water 1s because we stand to be impacted upon if GPU Nuclear either dumps
it into the Susqueharna, our drinking water source, or evaporates it into
the air.

Since we live downstream from the plant and we will therefore get the
full impact of fallout, I am speaking at this public meeting this evening
in order to convey our message loud and clear. Our message is this: As
a community, we intend to stand up for our rights to clean air and clean
water, and we feel that GPU Nuclear and the NRC are violating these
rights. L : ‘
We are really pleased that this panel is carefully considering the
options presented to them. We are entirely sickened by the Nuclear
Regulatory Commission and GPU Nuclear making statements about the safety
of this water.

They have yet to learn that we are thinking, rational individuals, aware
of our rights and able to discern deception from truth. Who do they
think they are, telling us that they have three million gallons of
radiocactive water, which we are going to have to either breathe in or
drink? Sorry, gentlemen, we will not allow you te do this to us.

If I may refer to the statement made by the lady from the NRC about
tritium in exit signs and watches, I have to say we are not drinking or
breathing the exit signs or the watches.

The documents whlich come from the NRC or GPU are shrouded in double talk,
misinformation and a general lack of regard for the public. Their
attitude is the show must go on at all costs.

Since the accident at TMI and particularly since the restart decision of
Unit 1, it has become more and more apparent that we no longer have a
regulatory body or even the pretense of one, but rather we have a
promoter of nuclear power in the form of the Nuclear Regulatory
Commission.




This past year or so, we have zll become increasingly aware of the fact
that nothing has been done to store in a safe manner the abundant
radioactive waste that the nuclear industry is creating. All of us are
victims of this travesty, and I am afraid it is exacting this lack of
waste policy and the fact that GPU Nuclear wants to incur as little cost
as possible that is making these gentlemen sweet talk us into breathing
or drinking this radicactive water.

This radioactive water is really not our problem. GPU created it. There-
fore, why are we being asked to carry it around in our bodies? It is as
if we are being asked to be waste storage sites.

Tritiated water can be ingested in liquid form. It can also be inhaled
or absorbed through the skin in the form of water vapor or steam, and
pregnant females, tritium ingested by the mother can cross the placenta
and be incorporated directly into the fetus. Like all radioactive
substances, tritium can cause cancer, genetic mutations or developmental
effects., No threshold or safe dose of tritium has been scientifically
established for any of these effects.

By efither dumping the water into the river or evaporation into the
atmosphere, all the tritium will be released into the environment. We
are extremely concerned of the exact nature of this water, and feel that
the 1list of contents by GPU Nuclear and the NRC is inadequate for both
radionuclides and chemicals. Even if the water contains only those items
listed, the water still remains radioactive. To say it is almost pure is
nonsense, and further threatens the credibility of the Nuclear Regulatory
Commission and GPU Nuclear.

The tritium alone is a major source of concern. The radiological signif-
icance of tritium is not related to its inherent toxicity, it is a very
low energy form of radiation, but to its easy incorporation into all
parts of the body that contain water.

Dumping or evaporation are therefore not true methods of disposal, which
implies that we are getting rid of it all. But, rather they are methods
of dispersal, which means GPU Nuclear would be spreading the radioac-
tivity in different directions.

On Page 3.3 of the updates in the environmental impact statement, the NRC
states and I quote: "Although most vendor supplied transportable evapo-
rator systems are designed to operate in a closed cycle mode, modifica-
tions would be made to the evaporator to allow it to operate in an open
cycle mode that would permit a vapor to be discharged into the
atmosphere."

I have to ask: Why modify the evaporator at all? Let it operate as it
was built to operate and contain the radiocactivity.

I also must comment on the NRC comments that discharge would be monitored
to verify radioactive releases. I am concerned about who would read the
monitors. Furthermore, I am convinced that some members of the NRC and
GPU Nuclear equate monitoring with prevention of radioactive releases.
It is important to clarify that what is being measured has already been
released into our environment and the damage has been done.

We firmly believe that it is imperative to contain all radioactivity
which 1is manmade. The question of how dangerous is radioactivity to our
health is very much a debatable question, and as long as it is, let us
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all, whether we are pro or anti nuclear, act responsibly and with caution
when determining releases into our environment.

We believe also that it is imperative that technology is made available
to contain the radioactivity of this water. We believe it is available,
but cost considerations cause the Nuclear Regulatory Commission and GPU
Nuclear to disregard it. I believe the NRC and GPU Nuclear are pushing
us into making -- to taking a position and making a choice between evapo-
ration or dumping, when really we do have more choices open to us.

I firmly urge the members of this panel, the NRC and GPU Nuclear to
reject evaporation and dumping and to consider only those options favor-
able to the health and environment of this community. I am hopeful this
panel will give the public permission to bring in additional experts to
speak to the panel and that tonight we can arrange a date for the meeting

[Discussion]

Could you also clarify for us exactly how the panel will make their
decision and what kind of decizion -- I mean the procedure for you making
your decisions about the --

[Discussion]

JOYCE CORRADI: My name is Joyce Corradi, C-o-r-r-a-d-i. 1 am with Concerned
Mothers and Women.
Because of scheduling, I could not get to the meeting until the last half
hour, so I do not know what happened previously nor will I waste my time
or yours, I will find out after this meeting.
The one thing that Concerned Mothers and Women are very concerned about
and would like to reiterate is what other groups and other individuals
have said, that it is very important that you look at all alternatives,
that you are not pushed into doing something because it is a quick fix.
We have lived with quick fixes too long and the repercussions of them
will be on us for many years to come.
I do have another question that concerns me very much about TMI 2 and
information that was in the paper today concerning radioactive material
that left the island via truck, and in the paper, Mr. Toom [phonetic] was
contacted, and I would like some information on that, as to what happened
and why it left the island.
[Discussion]
What I would like to know is what they violated in doing this what are
the NRC's procedures for the handling of this material?
[Discussion]
I'd like to know what the NRC thinks about the incident.
[Discussion]

ERNEST GUILL: My name is Ernest Guill. I don't know if this relates to what
you are doing, but has there beer any study concerning the number of
cancer cases and cancer deaths around TMI? Does anyone know, since the
accident and following?

[Discussion]

Is there any governmental, local governmental monitoring unit or any
local government, could they monitor the radiation from this evaporation
or from the dumping? '
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ARTHUR MORRIS: There is a whole host of monitors that are in place now around
the site.

ERNEST GUILL: Who are they run by, excuse me?
[Discussion]
I want to know who is monitoring the equipment?
[Discussion]
I had it answered earlier, but what I was wondering was: Is there any
way an independent monitoring group could check the radiation that is
being released, or as I said, the local governmental body from the city
of Harrisburg —-
[Discussion]
I think I was trying to address the level of stress that people talked
about that people around the plant had, but if some group like GPU is
doing it or the EPA, a lot of times the people wouldn't know who the
people are involved doing the monitoring. If it is some local government
agency, they will at least know who the person is that is doing the
monitoring, perhaps feel safer. That's my opinion.

ARTHUR MORRIS: If you mean the local government agencies, there is none that
I know of that are doing that or plan to do it, and you would have to
take it to the individual government agencies that are adjacent to it.

ERNEST GUILL: Lancaster doesn't do it?

ARTHUR MORRIS: We are not doing it, that I know of, for tritium and the type
of particles we are talking about coming out of TMI, no.
We will go to you second.

BEVERLY DAVIS: Beverly Davis.
1 think it is obvious from everything that people are saying tonight and
other times that the only reason this meeting is held and the only reason
this study is done is because there is a feeling among people in this
area that they want to be protected and they do not want to have the
water treated as any —-- would be treated from any ordinary plaant. This
means that frankly this is a political decision. It has very little to
do with science or anything else.
The unusual thing about this is this is a decision, a political decision
being based on the fact that the people are objecting to having this
water given to them, yet the decision is being made; the answer to the
problem is to disperse it to them so they breath it, take it in their
bodies and have to live with it. I don't understand why you would solve
that kind of political problem with that kind of political decision.
The main thing I think needs to be realized is this is not disposal.
There is no such thing as disposal. All we do, we live in a closed
system. We move it from one form to another or from one place to
another. To move it from the place where it is where it is contained to
people's bodies who have already been through the accident, who have
already been contaminated by whatever we have been getting for the past
eight years, does not make any sense, and I would hope that the people
who are making the political decision would make it on keeping those
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things in mind and not feel that the scientific part of it is the main
part. The main part of this 1s a political decision. It requires a
political answer, and that is what is best for the people in this area.
Oh, one more thing: Following up on what Joel sgaid, to say this is being
based on the fact that the NRC has made the decision not to put low level
waste on this island is a very -- is facetious. They have already made
the decision that they are not going to dismantle that plant and move it
out of here. Whether they say they have or not, it is not going to be
practical for them to do that, and I don't think that decision is going
to be made down the line.

So worrying about what you are saying six milligrams of radioactivity for
some water, and you are worrying about whether or not to change your
decision to put radiocactive waste on that island doesn't make any sense
when in the larger sense you have alrecady made the decision to have fuel
rods on the island. For many, many years you have made the decision to
have concrete which is contaminated, the steel which is contaminated.
You have elements that are going to be radioactive for billions of years,
as you are saying tonight. So it doesn't make sense to say that that is
the only reason that that decision is being made, because the NRC has
decided that that should not become a radiocactive waste dump. We cer-
tainly concur, it shouldn't be, but that is not really the issue. We
aren't even talking about that anymore, because that decision was already
made.

ARTHUR MORRIS: Thank you.

DEBRA DAVENPORT: Debra Davenport for the Concerned Mothers and Women.
I also want to speak on the potentially hazardous waste dump that we
might get on Three Mile Island. For the last several months, there have
been in the weekly status reports for Unit 2 the on-going evaluation or
an indication that there 1is an evaluation going on in a solid waste
facility. There is already an interim waste facility. If we are not
going to have one, then somebody had better apprise us otherwise,
I feel —- although I know I was informed when I called or asked about
this, that there indeed was such a facility in progress, that it would be
for waste for Unit 1 and from Unit 2, What I would like to ask at this
point is that I be given a copy of the evaluation, then we can decide
whether or not there is going to be a waste facility on that island.
[Discussion]

ARTHUR MORRIS: Please, Bill, if you would.

WILLIAM TRAVERS: I think what you are referring to is an evaluation we have
on going relative to what is called the waste handling and packaging
facility, which is a staging facility for the handling and packaging
prior to shipment of radioactive waste associated with the cleanup, so it
is not in any way, shape or form the storage or disposal of waste on the
site that we are looking at and evaluating. Any evaluations that we have
completed or will complete are publicly available and would be glad, more
than happy to get you a copy.




DEBRA DAVENPORT: I would appreciate it. Are there any other evaluations for
waste sites at this point?

WILLIAM TRAVERS: Waste sites?
DEBRA DAVENPORT: Well, waste storage facilities.

WILLIAM TRAVERS: Not that I'm aware of. If there are, we will get ou those,
too L]

DEBRA DAVENPORT: Because, I would like to say this, should this come up: I
as totally opposed to putting anything like that on an island in the
river, This makes no sense, floods. We were fearful in the beginning in
this area. I think many people were fearful that the island would become
a waste site, which it has, but to add to that problem is very, very
careless, 1 feel all it does is save money and it wastes the lives of
citizens in the area.

The only other thing I wanted to say was that I am still opposed to river
dumping, and I am still opposed to putting this into the air. It seems
to me to make sense to take this out to Nevada.

ARTHUR MORRIS: How do you feel about leaving it on the island?

DEBRA DAVENPORT: I don't think that would be safe. I can't be sure what they
would do with the water, and also in other words, an emergency might come
up. It might have to be disposed of, or it might have to be used in
another way, and there is no way you can store it indefinitely or
possibly not even for 20 years.

[Discussion]

JOHN ADAMS: John Adams, Susquehanna Valley Alliance.
I was told at the last meeting, there was some discussion about a
distillation process that would remove the tritjum from the water. Is
there anyone that could comment about that?

ARTHUR MORRIS: I am not aware of that type of technique, but I think we were
told that really wasn't possible, but if there is somebody else that can
comment, please do so.

The whole premise of evaporation and the problem with disposing of the
water is taking the tritium out of the water. But, there is no process
really to do that.

JOHN ADAMS: So distillation is not a viable process?

ARTHUR MORRIS: The answer to that is: It is not a viable process, that's
right. '

JOHN ADAMS: Another comment, I would like ——

ARTHUR MORRIS: Just to complete, I think we would love for it to be a viable
operation, but it is not,
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JOHN ADAMS: Fine. I wasn't clear about that information.

Another comment that I would like to make is that throughout the history
of the nuclear policies and development of technology, these acceptable
levels of radioactive exposure to the environment into human beings has
been changing and has been dropping, and I think it is evident in the
fact that x-rays are no longer routine for pregnant mothers, as they once
were. We no longer have the type of devices in shoe stores where you can
look down and see the bones in your feet. These have all been determined
unsafe, and I think we might want to project our thoughts perhaps to some
time into the future when we could look back at what is considered
acceptable now, which will not be or may very well not be acceptable then
and to say that the amounts of tritium are insignificant or acceptable is
not a wise choice or decision to make. I think that those in the panel
should take that into consideration, that these acceptable levels do
change, and generally, they change for a lower acceptable level and not a
safe level at all. Those are my comments.

[Discussion]

RONALD DAVIS: My name is Ronald Davis. I live in Millersville.

Recently, I had an educational experience which I wish I hadn't had, but
I watched my father die of cancer, and prior to that, this issue of
cancer and exposure to radioactive waste had been kind of an intellectual
issue to me. But, I saw a man with tumors in his brain, in his lungs, in
his spine, undergoing epileptic seizures, spending the last weeks of his
life in intense pain, and finally at the end, being forced to choose
between nourishment or morphine and being given morphine.

I was here, my family was here, for the accident in '79. We were here
for the krypton venting, and really, you know, I have had enough. I get
my water from the Susquehanna River. I don't want to drink the waste
from Three Mile Island. I don't want to inhale the waste from Three Mile
Island, and I think the attitude that you have to protect us against is
one that well, they took the accident, they took the krypton venting,
they have taken everything for eight years, they'll take a little more.

I think really you are bound to stop us taking any more, and I really
don't want to turn on my tap and be drinking tritiated water from Three
Mile Island, so I think the bottom line has to be that the plant has to
be cleaned up. We know that, but the releases to the envirorment do not
have to go on. That is undoubtedly the cheapest way to do it, but it is
also the cheapest way to do it in a morale sense, too.

S0, you know, I really hadn't intended on speaking when I came here, but
I just listened to the comments and evaluated my recent experience. I
think it is incontrovertible that exposure to radioactivity does cause
cancer in human beings, and I have been through these EIS's before, and
there will be three thousandth's of a cancer death, and it will be buried
in the population, so we will never know who did it. But, I have seen a
cancer death, and it is a horrible thing. I think that even one, one
more, whether it's a worker or someone living in Middletown, or someone
living in Lancaster drinking the water is one too many. I guess my final
comment is I have had enough. I have had enough exposure to radiation
already, and I don't want any more. Thank you.

[Discussion]




ERIC EPSTEIN: Eric Epstein, TMI Alert.
Well, perhaps Bill should come up here, because I have compiled 22
questions and never received a formal response, not that I hold that
against Bill, but I gleened through the questions and picked out five,
which I think he can probably handle, 1f that is okay with Bill, because
I will probably have him parading back and forth anyway.
[Discussion]
Question 21 which I listed and I'm worried about is: Is there an end
point to this process? Does this process end precisely at 2.1 million
gallons of water? If so, what happens to additional water? I am unclear
as to the end point of all this. Is there exactly 2.1 million gallons of
clean water segmented off somewhere? What happens to any other water
generated as a result of this process?
[Discussion]
That water will be treated as any of the previous water, either
evaporated or dumped, if that is the process deemed acceptable?
[Discussion]
Two questions to follow up on this: It would seem to me, what I am
concerned with, it would be rather inviting for any other water on the
island to be disposed of, either evaporated or dumped, once this
precedent is established. What I am concerned about is what mechanism is
in place to prevent any additional water or any of the highly radioactive
water from being evaporated or dumped at the time? Who is going to make
sure that doesn't happen?
{Discussion]
So if I understand you, Bill, then it is possible that what you are
saying is the utility would be regulating itself, not to add any more
water either highly radioactive or no radioactive water during the
evaporation or dumping process. They will be their own police force?
[Discussion]
By physical presence?

WILLIAM TRAVERS: Correct.

ERIC EPSTEIN: Just three more questions. I don't know how I am doing, Mayor
Morris, timewise.

ARTHUR MORRIS: You are doing fine.

ERIC EPSTEIN: I guess it is Page 3.12 and Page 3.10, the second paragraph. I
was a little shocked to learn --

WILLIAM TRAVERS: Which question?

ERIC EPSTEIN: Question 8. Would the NRC allow GPU to place concreted waste
in a trench on site?
[Discussion]
So if I interpret what you are saying correctly, there is a possibility
that concreted waste could be buried on site?




WILLIAM TRAVERS: That's right.

ERIC EPSTEIN: I don't understand what delineates that from being a low level
waste site.
[Discussion]
Moving to Question 7, do any of your cost breakdowns take into account
inflation, regulatory legal delays, logistical delays, et cetera? And, I
was wondering how much of a factor economics has come into play in the
disposal of the waste?
[Discussion]
Is it safe to say then it wouldn't be economically prohibitive to ship
the waste to Nevada or Washington for those methods of disposal?

WILLIAM TRAVERS: We found that to be the case in what we did.

ERIC EPSTEIN: I will spare the panel and the crowd just one more question.
Question 6, I was wondering, do the maximum dose rates assume that all
plant, aquatic and human life are chemically and radioactively pure
before they're exposed to radioactive emission from the water?

WILLIAM TRAVERS: I'm not sure what you mean.

ERIC EPSTEIN: I mean when you say that a person exposed to X amount of
radiation, are you assuming that that person has never been exposed to
radiation before, eating food or -~

WILLIAM TRAVERS: No. What we have looked at is the incremental risk that
could be estimated to be associated with any of the alternatives.

ERIC EPSTEIN: What do you mean by "incremental risk?"
[Discussion]
Those are the five questions I had, and rather than proceed with the
other 16, I will wait for the formal response.

ARTHUR MORRIS: Thank you.
Just as a follow up to one of Eric's questions: The on site storage
question on low level waste versus not low level waste, that would be
contained if it would be followed through with in concrete?

WILLTAM TRAVERS: That is one way it could be contained, but basically there
has to be a finding, and again it is not storage. It 1is actually
disposal.

ARTHUR MORRIS: The reason I am asking about concrete, I believe part of this
said even in that method, you end up losing 50 percent of the tritiated
water in any event.

WILLIAM TRAVERS: Early on. You lose it all eventually.
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ARTHUR MORRIS: But very early on, you end up losing 50 percent by evaporation
in any event, so you really end up holding 50 percent of it in the con-
crete or whatever it is you hold it in.

WILLIAM TRAVERS: What you would bind up is the other material.

NIEL WALD: I am necessarily addressing this to the two people at the bar of
justice here, but a number of people alluded to the economic factor and
the choice of waste disposal being dictated by the economics. I was
wondering if I am missing or misinterpreting the table which compares --
Table 5.1 which says that storage in tanks on the site is by far the
cheapest method of any of the ten that were looked at by the NRC. Am I
correct in interpreting it that way?

[Discussion]

ARTHUR MORRIS: That is storage in tanks on site that you are looking at?

NIEL WALD: Yes. Zero to 1.2 million, which is the upper figure is still
lower than any of the lower figures for any of the other methods by any-
thing from a factor of two to six times lower.

[Discussion]

THOMAS SMITHGALL: 1I'd like to ask one other question. I guess this is for
both Bill and for Frank. I'm curious as to whether or not any prelim-
inary bids have been set out or preliminary contracts let or any mater-
ials ordered or procured by GPU in anticipation of the evaporation
process being approved by the NRC?

FRANK STANDERFER: No actions have been taken of that character. The only
thing we have done is asked for bids to supply this equipment so we can
understand the cost and the type of equipment better. No contracts would
be pursued until we understand we have an agreement on the option. It
wouldn't be valuable -- if we signed the contract without the approval to
dispose of material this way, then we would be subject to costs to break
that contract. So we are just getting the background information we need
so that we understand the process better.

THOMAS SMITHGALL: That's all I have.
[Discussion and adjournment]



Comments Received at the March 25, 1987 TMI Advisory Panel Meeting

RICHARD PICCIONI: My name is Dr. Richard Piccioni. That is P-i-c-c-i-o-n-1i.
I work with a group based in New York City called Accord Research and
Educational Associlates.

I think there is another group in this neighborhood called Accord, but
it's not the same. We have been in existence since the late spring of
1979. In the early summer of 1980 our group conducted around-the-clock
monitoring of airborne particulates and gaseous krypton-85 during the
venting of the TMI Unit 2 containment.

We have submitted critical comments to the clean-up proposals that have
been published and their revision of dose effects and dose rates which
were subsequently released, and we have an active and continuing interest
in the TMI situation and the clean-up procedure.

My own credentials are that I have a PhD in biophysics from the Rocke-
feller University in New York which I received in 1977, and subsequent to
that, did three years of post-doctoral research in the Department of Cell
Biology and Biophysics also at the Rockefeller, and I was teaching and
doing research as an Assistant Professor at the City University of
New York, Hunter College for five years.

Currently I am Senior Staff Scientist with Accord Research. 1It's a non-
paying position which I do on a voluntary basis.

In reviewing the proposals for various approaches to be taken in dispos-
ing of the water which was generated during and subsequent to the acci-
dent at TMI we came across in the proposal which was finally endorsed by
this document, The Environmental Impact Statement, NUREG-0683 Supple-
ment 2, the statement that the favored aiternative, which involves evapo-
ration, forced evaporation of the some 8 million liters of contaminated
water, the forced evaporation will result in the release to the environ-
ment of approximately one percent of the estimated one curie of
strontium-90 which is presemt in that water.

I am not in a position to critically evaluate the value of one curie in
the contaminated water. I'm taking that as a given, but this isn't
anything I say from henceforth and does not constitute any kind of an
endorsement of the validity of this number. I wasn't involved in
determining it and, frankly, I hope it is that low.

Similarly, the one percent release I won't dispute here just simply
because I'm not provided with the technical basis to do so. Again, I'm
taking that as a given and I hope again it is that low.

However, what I do want to deal with explicitly are the consequences of
releasing into the atmosphere what will be something on the order of
10 millicuries of strontium-90.

Now in this document it's stated and it is not something which is unusual
to find in published material from the nuclear industry broadly speaking
and with support from the Regulatory Commi<ssion that releases of these
kinds of say millicuries of strontium-90 are not significant. That is,
they do not have health significance. They are far below the releases
which are permitted on a routine basis from operating nuclear reactors.




Well, I disagree with that position vehemently, and the basis of dis-
agreement is contained in my appreciation of the biophysical mechanisms
of the action of radioactive materials on living things.

Now in this area of nuclear technology and in particular in the area of
public involvement in nuclear technology it is very important that the
people who are most affected by this technology, namely, the public,
understand as clearly as possible what it is that is being proposed in
any particular action that is going to be taken and, indeed, what 1is
involved in the whole business of nuclear development.

So we need then to step back a little bit and look at what is involved
when you release into the environment radioactive materials.

Consider a single radioactive atom, a single atom of strontium-90., This
is a substance whose chemical nature determines where it is going to go.
- Strontium is an element which has a lot of similarities chemically to
calcium,

S50 when it is released into the environment, a substantially high frac-
tion of it, that is, in comparison with other kinds of materials, enters
into the biosphere, namely, that portion of the world which is alive. It
enters into it because calcium is a crucial element in the metabolism of
plants and animals and strontium, as we said, bears enough similarity to
calcium that it is taken in and it becomes part of the biosphere.

Now each strontium-90 atom is traveling through its time on this planet
with its own kind of internal death certificate, and sooner or later on
the average about half a chance, a 50 percent chance every 30 years, it
will undergo decay and in doing so release energy from its nucleus. This
energy 1is released in the form largely of a high-speed electron. It's a
charged particle that comes flying out of the nucleus, and this electron
that comes out has enough energy in it to cause very drastic chemical
disruptions among the molecules that are in the vicinity of the decaying
strontium-90. Now so much for the physics. What about the biology and
specifically the molecular biology? We know now that living things are
alive by virtue of extremely complex and actually rather delicate
molecular structures, the genetic material primarily, and that these
structures are highly sensitive to the effects of agents such as ionizing
radiation which disrupt that structure. They are capable of some repair,
but that capability of repair is not unlimited.

There is some redundancy in the biological system, but that redundancy
cannot cover all contingencies. So it is known now on a firm scientific
basis that every incident of exposure of the genetic material of a cell
to the influence of ionizing radiation carries with it a finite chance, a
finite probability that the cell that is exposed, that the genetic
material which is exposed will be changed, altered in a deleterious way.
That is, when you release into the environment radioactive atoms of
strontium-90, you are necessarily damaging genetic material of plants,
animals and people in the environment. You cannot avoid that if you
release the material into the environment. Once you have released it,
you can be certain that that effect will take place. There is no way
that it cannot take place.

Now the world is large and there is a lot of air, there is a lot of water
and there is a lot of space. So if someone miles away from you releases
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a few billion or a few billion billion atoms of strontium-90, well
chances are none of them will reach you or maybe one or two, but t:i«v
will reach other people, and, in fact, you can be sure that if you are
releasing radioactive materials into the environment, say into the air oz
into the water, that some of those atoms will indeéd reach some people
somewhere. You can't avoid this as long as your ‘releases are on the
planet.

Now the question which gets confused with this basic reality is can the
effects be observed and can the effects be measured, not the radioactiv-
ity that can be easily measured, but can the effects on people be meas-
ured. That question is confused with the non-question that there are
effects.

Now I understand how this comes to be because the nuclear industry, its
civilian activities, its military activities and its activities which
apparently both civilian and military if we are to understand the recent
announcement from the DOE of their interest in converting commercial
nuclear power plants to plutonium production facilities for the military,
maybe it's a mistake to even make a distinction, but all of these
activities, the production and testing of nuclear warheads and the
operation of nuclear power plants must result in the release of radio-
activity into the environment.

It simply has not been developed, the technology has not been developed
with the capability of not releasing radioactive materials into the
environment and so they are released and so genetic material, genetic
information in plants and animals and human beings in that environment is
necessarily affected. There is no way that cannot be true.

But, on the other hand, the nuclear industry has a very important stake
in asserting, first of all, in making sure that people are unclear on the
inevitability of the damage and also in establishing criteria and methods
for determining the effects that result in negative finding,

So from the point of view of an independent scientist who is coming to
this scene, I have had to take a look entirely at the whole picture of
what 1s released, what do we know about what the effects must be and what
are our various tocls at our disposal in uncovering and revealing what
those effects on people have been, and in particular, evaluating whether
those tools are sensitive enough to detect what in effect has to be
there.

Now when we monitored the krypton release in 1980, we detected in the
krypton plume strontium-90. That strontium-90 was not supposed to be
there. There was a lot of strontium-90 in the reactor at that time
especially, about 100,000 curies, but the filtration methods were sup-
posed to be good enough to keep the releases down to a level approxi-
mately 900 times lower thaa what we observed.

Now why, by the way -- people may be wondering why did we observe
strontium-90 and Met-Ed did not, GPU did not and the EPA did not. It's
very simple in case are unfamiliar with the particular history of this.
We did a lot of driving and not a lot of sleeping during those two weeks
and we made sure that during that time when we were sampling the air,
that we were sampling the plume and not background air,

Now the trouble is that since the testing of nuclear warheads began the
globe has become contaminated with strontium-90. This is very well
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known. And if you filter air up or downwind of a nuclear reactor, you
will always picl. up a certain amount of strontiuu-90. That represents a
background of strontium-90 against which you have to make a comparison
when you are monitoring a release. Your ability to make this comparison
is limited very substantially by the amount of background air you filter
as compared to the amount of plume that you filter.

So we were very active during this period of time and we drove contin-
uously around always staying down wind, and in that way we were able to
obtain a very high ratio of plume air versus non-plume air as passing
‘through our filters.

As a result of this, we were able to find nine times as much strontium-90
present on the filters as would have been there had there been no re-
lease. So we feel very sure that strontium-90 came out, and these quan-
titles were, as [ said, several hundred times, 900 times higher than we
had been assured would be released during the venting.

Now again returning to the situation with the accident generated water,
keep in mird that the release which is predicted; now predicted in this
document for the proposed method is as large as the release which we
measured, that is to say, 900 times the release which was promised before
the krypton venting by the reactor operator.

Now in our reporting of our findings of the krypton venting and the
strontium-90, we found in that plume we made predictions of possible
health effects that were going te result from the dispersion of this.
seven millicuries of strontium-90 which was released.

ARTHUR MORRIS: Can I just ask for a point of clarification real quickly on

the 900? You're saying 9 and 900. Is it 900 percent or is it 900 times
greater?

RICEHARD PICCIONI: Basically, GPU said nothing is going to come out but
krypton and it had some extremely low value. We found 900 times that as
our calculated release.

ARTHUR MGRRIS: Nine hundred times ---—
RICHARD PICCIONI: Nine hundred "x".
ARTHUR MORRIS: Thank you.

RICHARD PICCIONI: 99,000 percent.
Now here we have a situation where part of the plan is to release that
much, one percent of the supposedly one curie that is present in the
water.
At the time when we were evaluating the effects of the seven millicuries
that came out from the krypton-85, we predicted that through the mechan-
ism of uptake by agricultural pathways, people eating food, somewhere,
wherever there were people eating food grown in this area or from this
area, there would be a handful of extra cancers. Our estimates were
roughly 20. This was based on a model of dispersion of the percent of the
strontium-90 released that would find its way into the food chain and of
established values for dose and effect of strontium-90 in adults.
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But we were only looking at really one effect which was cancer. Now what
I'm here to do partly and why I drove in from New York today and have to
drive back tonight is basically to issue an apology for that estimate
because since that time, and this was now six years ago, there have been
a large number of papers which have been published and eviderce which has
come to light that the hazards of strontium-90, in particular when intro-
duced into the food supply, are vastly greater than we had thought and
that our estimate of 30 cancers or 20 cancers among those eating food
contaminated with the release during the krypton venting could be grossly
in error, grossly in error quantitatively and qualitatively.

- We may have been underestimating the cancers, but perhaps more impor-
tantly, we may have been excluding effects on people other than cancer
which, in a numerical sense, were far larger, and in particular, the
effects on infant and fetal mortality.

" You will be hearing in a few minutes from Dr. Sternglass who is one of
several people who have contributed to this increasing base of data that
give us more reason to be concerned about strontium-90 than we used to
be. So I don't need to get into it myself.

But suffice it to say that I feel no less concerned about the effects of
releasing into the environment 10 millicuries of strontium-90 now or
let's say over the course of the next 28 months than I felt in 1980 when
we got the results back from our filters. 1In fact, I feel quite a bit
more concerned than I did at that time.

Now you don't have to release that material into the environment. You
don't have to release that one percent, and if we are lucky, one curie of
strontium-90. You don't have to do that. You don't have to evaporate
that water or dump it into the Susquehanna.

You say that it is possible yourselves in this report, or I shouldn't say
yourselves, but in this report it is outlined, an alternative, which is
on-site storage accompanied by retreatment of the water in order to separ-
ate from the water the radioactive strontium-90,

Now I think this proposal is the only one which is morally acceptable
because it does not involve releasing into a highly diffusible medium,

~ namely, the air or water radioactive materials. Those radioactive mater-
ials are separated from the water, solidified, and placed in a burial
context in which at least there is a chance that their release into the
environment will be delayed, and that is vastly preferable to simply
letting it go.

Now from that point of view, it is, as I said, the only morally accept-
able solution. There is some discussion about what if there is an acci-
dent in future involving that stored water, and our reply to that is

~ fine, the consequences of that accident should be mitigated in advance by
treating the water repeatedly in order to lower the Strontium 90 con-
centration which is in that water as low as is practicable and certainly
two or three treatments would not be excessive.

Now there is a major advantage to this over releasing it. First of all,
you say that there is a curie in there and you say that one percent only
will be released, but you won't know that until after it has already
happened.

On the other hand, if you are wrong about the quantity that is in there,
the quuntity of strontium-90, if there is more strontium-90 in there than
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you think, passing the water through repeated purifications enables you
to know what the heck you're doing before you're in any position that
you're going to relezse it. You pass it through, you pass it through
again and you pass it through again and a* each stage in the process you
have an idea as to whether your predictions are correct.

But if you go ahead with the evaporation, you won't know until it's over
whether or not you were wrong again.

So that's about all I have to say and I hope it's been clear.

(Applause)

ARTHUR MORRIS: Do any members of the panel have questions on the testimony at
' this point?
Niel.

NIEL WALD: You gave a figure of 20 extra cancers out of how many that would
have occurred without the strontium?

RICHARD PICCIONI: Hundreds of thousands. It doesn't mean a damn thing.
Twenty people dead because of the activity of the nuclear industry.
That's 20 deaths. You only have to kill one person in many states in
this country in order to yourself suffer capital punishment.

NIEL WALD: I think you answered my second question which was going to be
’ whether these were fatalities or not. Are you saying what ycu figured
were fatal cases?

RICHARD PICCIONI: After the Chernobyl accident, it was stated to the public
apparently with a straight face that 25,000 people may be dead in the
future as a result of the contamination of the environment with the
radioactive materials that came out of that plant, and we were forced to
listen to a comparison of that number with the number of spontaneous
cancers which would normally occur.

Now I am a scientist by training and I'm supposed to be calm., But this
is the one question that gets my blood boiling and you've asked it. It
is the essence of the immorality of the nuclear industry that such a
question would even be asked.

(Applause)

It is the basis of the industry that the death which is distributed by
the nuclear industry is distributed over many people dying of the same
cause and that it is statistically hidden and that is how we have a
nuclear industry in this country is because of that basic factor of
concealment as well as the astonishing moral acquiescence of scientists
in that industry to accept these deaths as being somehow insignificant
because they are among others that they did not cause.

NIEL WALD: I'm sorry. I'm not sure you answered my question.
No. 1, what was the population in which those 20 extra cancers arose?
What size population? If it's 25 people, it's quite different than if
it's 25 million people.

RICHARD PICCIONI: No, it is not different.
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NIEL WALD: But you said you used a model and you have to do some calculating.
You can't just work with a numerator without a denominator.

RICHARD PICCIONI: You distribute into the environment a certain number of
millicuries of strontium-90 and you have a factor which is your estimate
of what fraction of that strontium-90 will be consumed. The population
size does not matter according to come up with that number. You come up
with a population dose, a number of person rems which will be received
among all people consuming food that contains that strontium-90.

NIEL WALD: Right, and that's the figure I'm asking for. How many people?

RICHARD PICCIONI: It could be a child in Harrisburg or it could be a child in
West Germany eating Pennsylvania cheese. I don't care. The 20 people
are as dead distributed over thousands of miles as if they were together
sitting at this table.

NIEL WALD: I'm still asking. You mentioned person rem., My understanding of
it is you multiply the dose by the number of people exposed to it. So
you have to have persons, and I'm just asking how many persons you con-
sidered in doing the calculation.

RICHARD PICCIONI: No, you don't. You don't have to.

NIEL WALD: A person rem you don't neesd persons?

RICHARD PICCIONI: No, you don't. You come up with a percentage, which is the
amount of strontium-90 which is going to be consumed. One percent we
said of the strontium-90 will be consumed, and that is a certain number
of curies. That results in a certain number of person rems. Look at
NUREG 1.109. It converts curies consumed to person rems.

[Discussion]
NIEL WALD: Were these fatal cancers or non-fatal, the 20?

RICHARD PICCIONI: The 20 were fatal cancers and you can double it for
non-fatal.

JOHN LUETZELSCHWAB: How many person rems did you calculate it to be then?
RICHARD PICCIONI: At that time?

JOHN LUETZELSCHWAB: Yes.,

RICHARD PICCIONI: We used a factor of 1,000 cancer incidents per person rem.

JOHN LUETZELSCHWAB: And how many person rems did you calculate from the seven
millicuries?

RICHARD PICCIONI: Well, from the seven millicuries we are talking - - we just
do the arithmetic the other way. So it's 20. So we are talking 40,000.
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JOHN LUETZELSCHWAB: 40,000 person rems from seven millicuries?

RICHARD PICCIONI: Right.

JOHN LUETZELSCHWAB: Back in 1976, the Chinese had a weapons test and the
whole East Coast was blanketed with fallout. I don't have the numbers on
strontium-90, but I'm sure it's more than seven millicuries, a lot more
than seven millicuries. Did you do any work with that incident as to how
many cancer deaths were caused from that?

RICHARD PICCIONI: Sure. I mean it's the same calculation.
JOHN LUETZELSCHWAB: Do you have a number then oa how many you expect?

RICHARD PICCIONI: Well, no. I mean I don't have a number of how many to
expect because we don't have a number here about what the total number of
millicuries or curies of Strontium 90 that were deposited where, but it's
the same calculation.

JOHN LUETZELSCHWAB: 1If we take your extrapolation or calculation of seven
extra cancer deaths for seven millicuries, and, Tom, do you remember what
that was?

THOMAS GERUSKY: (Nodding negatively)

JOHN LUETZELSCHWAB: I would assume it's in terms of kilocuries possibly for
the whole East Coast. You're talking about a million times more. So you
are talking about 20 million deaths from that?

RICHARD PICCIONI: No, not necessarily. It is not kilocuries on the whole
East Coast. It was a small yield bomb.

JOHN LUETZELSCHWAB: Seven curies -- it's 20,000 deaths then. I just have a
little trouble accepting that.

RICHARD PICCIONI: How many do you accept?

JOHN LUETZELSCHWAB: Seven millicuries? I would say a fraction of one based
on dose calculations.

RICHARD PICCIONI: Well, we differ in our assumptions.

JOHN LUETZELSCHWAB: Okay.
[Discussion]

JOSEPH DiNUNNO: You're concerned in a biological sense with radiological
stress on genetic materials. That seems to be where you were heading and
the basis of your arguments. What about other stresses that occur as a
result of many activities of our industrial society?
If I gather the direction of your argument, you would turn off all radio-
activity because of this concern of yours, and I'm not criticizing it,
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but I'm trying to understand where you're coming from. But there must be
other things that create similar problems and have you looked at those
and are we going to turn all those off as well by your theories?

RICHARD PICCIONI: Well, the first thing we have to do is stop concealing the
reality from the public and let them decide.

JOSEPH DiNUNNO: Well, the realities are those that you've just articulated;
namely, that radiation does cause damage to biological materials, but
this is certainly nothing that has been hidden. This concept is very
fundamental and it's been articulated time and time again.

As a matter of fact, it's my understanding that awareness of this has
been the basis for establishing radiation protection standards. So it's
been basic to the industry.

RICHARD PICCIONI: No, I disagree with that. 1 think the basis for establish-
ing radiation protection standards is to protect the industry in par-
ticular so that there is no single individual or worker who receives a
dose which is high enough that they would have a fighting chance in court
to prove that their own problem, or it would be the problem of a rela-
tive, came from that exposure. By keeping the exposures limited for any
one individual, you make sure that the risk is distributed over a large
number of people and that way, you are in a much stronger position
legally to defend against the attack of any one person that the leukemia
that they are dying from or the leukemia that their father died from was
caused by that industry.

So the reason for the establishment of those standards is quite clear in
terms of the practicality of running an operation such as the nuclear
industry in this country. It seems clear to me.

JOSEPH DiNUNNO: Well, that suggests that the entire health and safety
protection business has been in cahoots with the nuclear industry, and I
find that a bit hard to grasp, but that's what I gathered that you're
saying - that you can't trust anybody that develops a health and safety
protection standard because that's done to protect the industry.

RICHARD PICCIONI: Well, that's your way of putting it. I don't know.

JOSEPH DiNUNNO: Well, I'm just quoting what you're -- I'm feeding back to you
what I heard, and I'm just trying to confirm that that's where you're
coming from.

RICHARD PICCIONI: When people talk about releases that have no effect or when
the nuclear industry talks about releases that are without effect and
that are of no impact to the environment, and you hear statements like
this many times a year that various incidents will occur and no effect is
expected and these releases are well below regulatory limits. 1It's a
standard method which is used. Workers are exposed to doses up to the
legal limit until they have no risk and there are many anecdotes of this,
of people who have encountered that.
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JOSEPH DiNUNNO: I have to say that that's not true. I have never seen any
standard that has not been put in terms of probability. All of these
models that you're talking about using, those that you've used, and those
that the radiation protection people are all couched in terms of prob-
abilities. So that the probability of these happening always has to be
presented in terms of the probability of a number of cancer deaths. One
always has to deal in probabilities, and generally, when those probabil-
ities are one in a million and one in 10 miilion or one in 100 million,
then there are decisions or there are observations that are made that
these are insignificant risks, but they are always associated with a low
probability of some kind or other.

RICHARD PICCIONI: Sure. There are three avenues of deception basically.
One is, and I insist upon it, that qualitatively it is not made clear to
the public, it is not made clear to those who are working with radiation
and radioactivity, that they are exposed to risk no matter what the
level. It may be in the BEIR report. It may be in NUREG 1.109, but it
is explicitly by active intent of the nuclear industry not in the minds
of the people who are being affected.
No. 2, you misestimate what those probabilities are and you close your
minds to the possibility that your estimates have been wrong. They have
been creeping slowly downward over the year as the evidence has accumu-
lated, but you are way behind the times, and more and more evidence is
accumulating that the levels which you say are acceptable and that the
probabilities that you are calculating are off by factors of 10 and 100,
and yet the NRC is asking for an increase in the allowable occupational
exposure to substances like strontium-90. So that's a second’ avenue.
The third is the releases themselves, the quantities that are emitted and
the methods that are used to measure them.
Why can an outfit with an operating budget of zero coming down 200 miles
from New York City with a half a dozen guys missing work measure radio-
activity that the elaborate trucks of Met-Ed were unable to measure
because they were too slow to move around. It's a lack of a desire to
prove and find out what in fact is going on.
S0 there are three levels by which the problem remains.

THCMAS GERUSKY: Can you explain how ycu did that, how you determined it was
strontium-90 on your filters?

RICHARD PICCIONI: Sure. We sent the samples to Teledyne.

THOMAS GERUSKY: Ard what?

RICHARD PICCIONI: And they did a determination. We calculated the volume of
air which was filtered and we compared it to well-known values of the
background strontium-90 concentration in the air, and low and behold,

it's three standard deviations above and a factor of nine.

THOMAS GERUSKY: And Teledyne is a nuclear industry laboratory?
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RICHARD PICCIONI: They didn't know where the samples came from. If they were
in the business of fooling around with their samples, they wouldn't be in
the industry. Besides, we've sent them lots of stuff, including dope
samples.

JOSEPH DiNUNNO: Doctor, I would like to make another observation, and it goes
something like this. One of the things that we in the scientific commun-
ity do sc pci:ly, as you've indicated, is explain to people what is going
on, We try and we aren't always very successful.

I think what confuses people more than anything else is that you can get
a group of scientists to talk on a subject like this, and you'll get
different views., I'll sit here and I'll give one view and you sit there
and you'll give another view, and the people out there don't know which
one of us to believe.

We may both be very honorable people, but we aren't doing a service
unless we are very thorough and very careful in our statements. We are
not serving the public very well. We place them in a position of trying
to guess who are the experts and who do I believe.

Tonight we're listening to you and we're listening to Dr. Sternglass., I
have papers here that provide comments from very reputable doctors and
people from the National Committee on Radiation Protection, very honor-
able people who have studied this problem for years and years. They
differ totally with what you're saying.

Even as a scientist I'm faced with the decision of who do I believe and
who do I tell these people out thare that they out to trust? It's a very
difficult thing.

RICHARD PICCIONI: This problem was decided probably two or three thousand
years ago by Greek philosophers who looked into it. You find those who
neither profit no: lose by a decision. You don’t take the word of people
whose lives are invested in the continuance of an industry. Why would
you think that those people should necessarily act or should be able to
act against their own interests? 1It's kind of naive.

ARTHUR MORRIS: 1In an effort to keep things going, I think we're getting into
more of a philosophical discussion, which is okay I think, but we have
other people that want to speak to the question.

I would like to ask a question, if I may, and that is, you indicated that
there is an opiion that would, I don't know if the word was recommend,
but I would sense that from you, that nothing be done at this point other
than retreating the water two or three times, I think you said, would not
be too much.

My question to you is, you indicated what the content was of the stront-
ium now. What would you anticipate it would be, if you have any idea,
after treating it several times, and at what point is that acceptable to
deal with and how would you deal with it at that point?

I mean I hear you saying, I think, that no level is acceptable. Can
treatment get to that point?

RICHARD PICCIONI: Well, if mno level is acceptable, then you can't get to that
point. Every time you treat if -———
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ARTHUR MORRIS: I'm just asking you that.

RICHARD PICCIONI: From the values which are in this report, it looks like you
drop about a factor of 10 every time you run it through the filters. So
you starting out at about ten to the fifth picocuries per liter. So run
it through three times and keep the stuff on site from now on.

I realize it's an inconvenience, but you should have thought of that
before you built the plant.

JOSEPH DiNUNNO: May I comment on that? Reading the testimony that was given
last time, that's not correct. As I understand the operation of the
filters, the decontamination factor is a function of the concentrations
in the material, and as the concentrations go down, the decontamination
factor goes up. So that, as you are lowering and lowering concentration,
the amount you remove with each pass becomes less and less.

So to go with that last increment that you would like to go, I don't know
how many times you would have to go through that, but it would be many
times,

RICHARD PICCIONI: It sounds very expensive. I1'm sorry.

ARTHUR MORRIS: Well, if I could just for one last second here, at what level,
is really what I'm asking you, at what level would be something that you
feel then can be dealt with ~—-

RICHARD PICCIONI: Can be safely stored on site for an indefinite period of
time?

ARTHUR MORRIS: Well, is that what you ultimately recommend?

RICHARD PICCIONI: Yes.

ARTHUR MORRIS: That you retreat, but you still store on site?

RICHARD PICCIONI: Yes.

ARTHUR MORRIS: That answers my question. I didn't know that.
Thank you.

[Discussion]

ANNE TRUNK: I would just like to ask if we store.it on site, what about all
the people that live near Three Mile Island who don't want it on site?

RICHARD PICCIONI: Right. I understand that.

ANNE TRUNK: What is the moral value of that?

RICHARD PICCIONI: The contents of this water are isotopes which are not going
to be released outside of any kind of substantial containment. There is

no reason to think that there 1s any way that there are going to be
effects on people outside of the boundary of the reactor.
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ANNE

I can't tell you that it's going to be as if you didn't have a nuclear
power plant here and it hadn't had an accident, but it did. You did have
the accident and you did have the reactor and you did have the accident.
The waste has been generated.

I think it is morally wrong to release it into the environment. I'm
sorry.

TRUNK: And I think it's morally wrong to make a dump site right next to
my house, you know. It comes down to that.

RICHARD PICCIONI: Well, okay. I'm sure that other members of this panel will

ANNE

be delighted to see a struggle between two victims of their technology,
and I think we have to figure out what to do with this.

There may be another alternative which hasn't been enumerated. Among the
ones which are listed there, the only one that didn't involve releasing
into some neighborhood where peopfe were was to keep it there. But I
would be very interested in looking at any other way in which that can be
avoided.

But it can't be that we are being put in the situation where the choice
is my kids or your kids. It should be nobody's kids.

(Applause)

TRUNK: Okay. Let's ignore the recommendations from the book. Do you
have any?

RICHARD PICCIONI: I don't have any at this time. We have to work on this

problem. It's an enormous problem. This is a tiny piece of it. We have
radioactive wastes up to our ears from this reactor and from other
reactors and from the weapons industry. It's an enormous, enormous prob-
lem that we have to start to find out how to solve.

We have to try to get some people together with some professional inde-
pendence and integrity. We have to start looking at technical alterna-
tives. Are there ways that you can take radioactive materials and keep
them away from the biosphere for thousands and thousands of years,
irrespective of the cost. We have to start to do that. It hasn't
started yet, that process. They are still trying to figure out how to
make the nuclear industry work, including how to get that reactor operat-
ing again, whether it produces electricity or warheads, and their start-
ing position is there and it's the wrong starting position.

If the starting position was how do we protect people in the environment,
we'll come up with answers,

ARTHUR MORRIS: 1I'm going to take two other questions from two panel members

NIEL

and then we do need to move on here because there are other speakers and
we need an opportunity to question them.
I think Niel had mentioned that he had a question.

WALD: Mine is a comment rather than a question because I'm not sure that
in trying to enlighten the public, which is part of the mission of this
panel, and we don't work for the industry, the concept of models and the
uncertainties, and you as a scientist recognize that when you're working
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with a problem where you can't visibly identify and measure an effect,
you develop a model and you hypothesize, which means you use your best
judgment in constructing the concept which says even though the effects
that have been detectable and visible are at a high level of exposure,
that in some way I reach the equivalent all the way down to low doses.
That's the business of developing a model, and that is the basis for your
findings in terms of the health impact and the extra cases of cancer that
you mentioned.

I think it does the public a disservice not to make it clear that this
is a matter of your judgment and any one who constructs a model makes
assumptions and it's a matter of their judgment.

There is a lot of model making going into this because of the need for
radiation protection standards, and I have to say, because I worked in
Karl Morgan's division, that I object to the idea that Karl Morgan, who
is the leading figure in developing radiation protection standards, was
doing it to avoid some company out there being sued. That was not why

RICHARD PICCIONI: You should talk to Dr. Morgan now and see how he feels
about this,

NIEL WALD: Well, T think he did a good job.

RICHARD PICCIONI: By the way, I agree with what you're saying entirely, that
it is a dangerous extrapolation to take results on radiation effects
obtained really at high doses and high dose rates and extrapolate them
down to low doses and low dose rates.

It appears that a simple linear extrapolation tremendously underestimates
what the biological impact actually is.

NIEL WALD: One other point I did want to mention is that I think for the
human at least that the health impact should be mentioned. You've worked
in molecular biology and I know that your frame of reference is different
than mine, but my concern is identifiable health impacts and I think
there may be a lot of steps in between with mitigating influences that
correct for biological damage, especially at very low doses and low dose
rates which may prevent the molecular changes that you described from
ever appearing as a health impact on the individual that's the host to
all those cells, and I think that step shouldn't be blurred.

RICHARD PICCIONI: No, but fortunately there is some experimental data on this
and the experimental data are not comforting. They suggest that in fact
there may be mechanisms of radiation action at low dose rates and low
doses that are not operative at high doses and high dose rates. So that
in fact, as I said, extrapolating down may be dangerously optimistic.
That's based on experiment.

NIEL WALD: And there are some that point in the other direction.

FREDERICK RICE: You mentioned that we could be grossly in error and maybe
we're excluding effects other than cancer. What do you meant by that?
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RICHARD PICCIONI: Infant mortality and fetal mortality in particular.

ARTHUR MORRIS: Thank you very much for taking the time to be with us today
and be willing to sit here and answer questions for some 30-some minutes.
Thank you.

(Applause)
Dr. Sternglass.

ERNEST STERNGLASS: My name is Dr. Ernest J. Sternglass. I'm Professor Emer-
itus of Radiological Physics at the University of Pittsburgh. I have
been engaged in research in the effects of low-level radiation and tech-
niques of reducing X-ray dose since 1952.

I'm a member of the Radiological Society of America, a Fellow of the
American Physical Society, a member of the American Association of
Physicists and Medicine, I've taught courses in health physics at the
University of Pittsburgh under the direction of Dr. Niel Wald, and I was
appointed to the Health Physics Society and recommended by Mr. Thomas
Gerusky.

So these are old friends of mine to whom I'm now going to be able to talk
about what has happened in the last seven years since I came to Harrisburg
on March 29th and urged the evacuation of pregnant women.

Now we have the unusual and, in some way, the sad and tragic opportunity
to look at the actual statistics as to what happened in the last nine
years. Time will judge whether or not there really have or have not been
detectable effects.

In order to do this, I would beg your indulgence to be able to leave this
table and go over there to the projector so that you and the public can
see the nature of the evidence that is involved in this matter.

May I do that?

ARTHUR MORRIS: Yes, please.

ERNEST STERNGLASS: Thank you.
(Slide)
I believe that the principal issue that has now crystallized as a result
of the discussion we just heard is whether or not --
(Pause due to slides dropping)
I'm sorry about this.
What we have to try to recognize is that the question is not one of
whether there is an effect. All of us are agreed that there is some
damage from radiation at svery level. 1It's a question of whether it's
less or more than we expect.
So what I want to do today is very briefly go over with you the evidence
that indeed we have grossly underestimated the effect, that indeed there
have been serious impacts on human health wherever nuclear releases have
taken place, whether from weapons testing or Three Mile Island or the
normal operation of nuclear reactors or the distant fallout from
Chernobyl.
Now how do we know that small amounts of radiation are dangerous?
What you have to realize is that for 60 or 70 years diagnostic x- ray
work, which has been my field, there was no evidence whatsoever that
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small diagnostic doses comparable to a natural background of 100 millirem
per year, 10 millirem in a typical chest x~-ray, or 200 millirem in an
abdominal x-ray, that these doses have produced any ill effects in man at
all, especially in adults or women.

The point that I'm now trying to make is that within the last 15 years,
roughly since about 1972, our whole conception has changed.

The first persen who was responsible for pointing out that we had under-
estimated radiation effects was Dr. Alice Stewart at Oxford University
who in 1957 or '58 looked at why leukemia among children in England had
risen so much, and this is the key thing. Until 1957, 12 years after the
first atomic bomb test and the very year that Shippingport went on line
in this state, she discovered that women who had had one or two or three
or four diagnostic x-rays, ordinary diagnostic x-rays during pregnancy
had almost 50 to 100 percent, or nearly double risk that their children
would die of leukemia and cancer,

Now that is an enormously greater effect than for the adult, typicaliy a
hundred times. But what she discovered even later is that the fetus in
the first trimester is 10 times more sensitive. So that when we talk
about radiation in the environment where women are pregnant in the first
trimester, we would expect a thousand-fold greater risk than for the
normal adult like you and me.

Now what she did was so controversial that nobody wanted to believe her,
and no radiologist and no gynecologist and obstetrician wanted to believe
it.

So she went back and collected more and more data until by about 1970 or
'72 she had developed a data base of many millions of women who had been,
5 or 10 percent of whom had been x-rayed during pregnancy. And then she
found the following direct relationship between the risk of the child
developing cancer and the number of x-rays given - one, two, three and
there was a direct line relationship in an article published in Lancet in
1970.

This was the most convincing evidence because it had nothing to do with
the question as to why the women were x-rayed. It was simply that those
who got one got one risk and those you got two got twice the risk and
those that had three had three times the risk.

That is a linear relationship which is extremely important and has com-
pletely upset our ideas as to how dangerous radiation is.

Now the question was raised that maybe there is a repair process, as
mentioned by Dr, Wald, and everyone was hoping that there would be. So
that in the environment over a period of weeks or months, there would be
less of an effect. ' '

Now it so happened that in Japan Dr. M. Segi at Tohoko University was
gathering statistics from the World Health Organization all over the
world and published them about leukemia and cancer in children following
the atomic bomb tests and this is what he found.

Now the question I want you to look at is do you think there is something
like a detectable peak?

(Slide)

Now here is the 1935 to 1968 rate of cancer mortality in five to nine-
year—old males, and you can see that until the bomb, there was no
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increase. All the medical x-rays we were using and using in Japan did
not produce a rise in leukemia among children, _

But suddenly after the bomb arrived all over Japan and not just on
Hiroshima, there was a 600 percent increase in the total number of
leukemia per 100,000 population corrected for the change in the number of
people.

Now the question is, you have to decide in your own mind, assuming that
Dr. Segi's data is correct, and assuming that you can go into the
library, as you can, and check this plot as to its correctness, whether
or not this represents a detectable effect. And I can only say it is you
who have to decide. I am clearly very concerned about the need to reduce
the medical x-ray dose.

I've spent my scientific life trying to do this. That is why I was hired
by Dr. Wald to help reduce the exposure of radiation to people under
necessary medical conditions, But I discovered that fallout was defeat-
ding what we were trying to do in reducing x-ray dose, and this is the
question that only you can decide.

(Slide)

Now the next question is, was it the worst thing? Actually, no. It
turned out that we had overlooked another factor which was not discovered
until 1972, 1In 1972, an article was published in Health Physics, and Dr.
Wald was head of the Health Physics Society at one time, and Dr. Morgan
was the editor of that journal. He reviewed it carefully and published
it.

This article was published in 1972 in Health Physics in March by Dr.
Abraham Petkau of the Canadian Atomic Energy Commission - not exactly a
wild-eyed radical. He was in charge of the medical laboratory trying to
reduce the impact of radiation on human beings.

And accidently he discovered that when you took a cell membrane and
irradiated it in water with a beam of medical x-rays, it took three
thousand rads or three million millirads to break that membrane. But
when he added a little radioactive salt to the beaker and just waited
until the membrane broke, he discovered that it took less than one rad to
break that membrane over long period of time.

In other words, completely opposite to what all previous animal and other
studies had led us to believe., What had happened is that we had
overlooked a whole different biological mechanism called the production
of free radicals, including 02-, 02- turned out to be the criminal in
this particular case. It is a free radical that attacks cell membranes
and actually unzips them. And since then we have been able to show that
when oxygen does not exist in the fluid, then the effect is much less
severe,

Unfortunately, you and I in our bodies have enzymes to protect us to a
very significant degree from these biological effects of free radicals.
But over the last 10 or 15 years, an enormous literature has sprung up
that shows that free radicals have an enormous impact on all causes of
death, heart disease, lung disease, emphysema, damage to the urinary
kidneys and all other diseases,

This was an article just published in Science a few weeks ago about a
conference on the extremely great danger of 02-, which is, by the way,
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produced by all or most ordinary carcinogens as well as radiation. We
overlooked this completely.

What he discovered is that the more protracted the dose was, the greater
was the effect, completely contrary to what we had known from animals or
the use of radiation in x-ray therapy. When you space it out, there was
less of an effect, and that is the reason that we developed a radiation
standard based on that assumption, that things could only be better if
they are spread out over a long period of time.

But as a result of the fact that small amounts of radiation are more
dangerous, the response curve is not just linear the way Dr. Stewart
found, but it actually is superlinear and rises much more rapidly in low
doses., So that when we extrapolate from data taken up here, and that's
the data we had at Hiroshima and that's the data we had from medical
therapy of millions of patients and hundreds of thousands of animal
studies. All the data existed up here.

We extrapolated down and the extrapolation turns out to be in error by a
thousand-fold. All this is in the literature today. But it was
discovered long after we committed ourselves to nuclear bomb testing,
long after we built giant nuclear reactors on the assumption that linear
was conservative and that it was probably in the other direction.

The tragedy has been not that people are evil, but that people were not
knowledgeable enough because we just didn't have the knowledge or the
understanding of the mechanisms of free radicals like 02-.

(Slide)

Now the question still is how do we know that cancers are changed in
adults, because this is what Dr. Piccioni talked about? Well, again, Dr.
Segi provided us with the data. He took the cancer data from all of
Japan and corrected it for the growth and age of the population. It's
called age corrected or age adjustment, and this is what he found for the
whole period before the bomb and after the bomb, and you have to judge
for yourself, assuming that Dr. Segi is an honest scientist, that there
was no increase in cancer rates corrected for age for the total
population in Japan from 1920 to 1950, despite their increasing
industrialization and, in fact, they are getting ready for Pearl Harbor.
They had to build battleships and submarines and hkad to have electric
power plants driven by coal and oil. They had to have chemicals and
chemical factories, and yet there was no increase in cancer rates. That
is a remarkable discovery that has never been mentioned by the nuclear
industry because coal was the only thing that gave us electricity before
1950. And yet cancer rates were not rising.

But within five years after the bombs of Hiroshima and the fallout from
Bikini and the subsequent testing in Russiz and Siberia, cancer rates
rose all over Japan by 40 percent, anc I drew here for non-white or
Japanese, Chinese, black and Indian people of Asian extraction a curve
for cancer rise in the U.S., and you can see it's even larger than that
for the Japanese population. There are reasons for this which we are
only now beginning to understand having to do with poverty and diet, but
we'll talk about that later.

The important point is that it was a clearly recognizzble effect and
there was no question that here we have a situation where we don't have
to. You know, we have to simply rely on models and extrapolations and
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guesses. We have the statistics, but nobody had wanted to look at them.
Weil then, let's look at the other thing that we just heard about,
namely, other effects. Well, one of the things that I discovered while I
was at the University of Pittsburgh was, and in Pittsburgh working on
radiation reduction for x-rays, that infant mortality suddenly stopped

. going down when bomb testing started. It's very simple.

For the white population it leveled off during the period of bomb testing
and then resumed its decline afterwards, and, for the non-white popula-
tion, it did it even more drastically with real peaks occurring clearly
at the height of nuclear bomb testing in 1957 and '58.

(Slide)

Now the question is this really due to radiation, and this is a perfectly
legiti nate question. We produced a lot of DDT, we produced an awful lot
of otr.er things in the environment, and the question is how could we
isolate it, and that's really the big problem. We have all kinds of
chemicals in the environment which affect congenital defects, which
affect cancer rates and there is no question that all these things
combined are very serious for our society today.

But there was something that relates to what we're going to be seeing
here, namely, the airborne release of relatively small quantities of
strontium-90. This occurred during the time of nuclear bomb testing.

And if we're willing to look at history and learn from it, then we need
to look at the data. And what we should look at is something very far
from where the bomb was detonated, like 2,000 miles away. There the
radioactivity was relatively low and comparable to what we're going to
get, or what we did get, from Three Mile Island and certainly much more
than what we get from Chernobyl and Europe, but that is what we need to
do.

(Slide)

We must now, in view of all the findings of Dr. Stewart, look at infant
greater sensitivity in utero. And I've plotted here for you taken
straight out of the U.S, Vital Statistics infant mortality in New
Hampshire which, as you know, is very far from the bomb test site in
Nevada. And here we see this steady decline of infant mortality and some
jagged peaks followed by a further decline after the bomb testing ended.
And I've also shown the number of kilotons of bombs detonated in Nevada
2,000 miles away tremendously diluted by the time it got to New Hampshire
and thousands of miles away in the rain. Coming down with the rain in
the mountains of New Hampshire, we see peaks that correspond exactly to
the yearly releases of kilotons, not megatons, but kilotons in Nevada
with small amounts, 20 or 30 picocuries per liter of strontium-90 in the
milk at the time, and that compares with something 1like 100,000
picocuries per liter of strontium-90 in the water that is stored now here
in your plant on Three Mile Island.

This was 20 to 30 picocuries per liter compared to 100,000 to a million
now stored in the plant.

Now you can say what did the babies die 0f? I mean the radiation was
clearly not very large. If I walked around with a Geiger counter, it
would hardly click. Why? Because strontium-90 produces no clicks on the
Geiger counter. Strontium-9C in the body produces only beta rays and
there is almost no way to detect it.
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In fact, one of the things that we worked on at the University of
Pittsburgh are ways of trying to detect substances in the human body that
don't give off a lot of gamma rays. It's very difficult. You can use
all kinds of things, but it's very difficult to detect strontium-90 at
the levels that are even now sitting in that tank. On the outside you
get hardly anything. It won't go through steel and it won't even come out
of the human body, out of the bone where it's concentrated.

So the trouble is that strontium-90 goes to the bone. The trouble is
that there is where the bone marrow is, and the bone marrow is very
important as we have only learned in the last 10 years. It protects us
through the development of the immune system.

You will remember that many of the people at Chernobyl who were highly
exposed were given transplants of bone marrow in order to try to save
their lives because their own immune defenses had been destroyed. Dr.
Wald himself was involved in treating people who were highly exposed to
radiation by an accident, and the problem was to keep them from getting
infected because it was infections that would kill them. He managed to
save them.

This is why we need work in the field of radiation protection. There will
always be workers and people highly exposed to radiation or accidents in
a2 medical environment or in a laboratory where it's used importantly for
biological research.

But in the process we learn that the immune system is really crucial.
What we didn't know is that the immune system is so particularly sensi-
tive to strontium-90.

Now one of the early indications that the immune system is involved is
again something that you can see with your own eyes.

(Slide)

What I did here was I took the data on pneumonia and influenza among
children zero to one year and had it plotted up between 1940 and 1975.
Now these children died of infectious diseases in the U.S., and you can
see that it was coming down nicely as we improved drugs and medical care
and diet. But during the time of the nuclear bomb testing, it completely
reversed. And only until after we ended nuclear bomb testing in precise
coincidence did it begin to come down.

Now again I warn you explicitly that this does not constitute absolute
proof. Do you understand? It's epidemiology in which there is no
absolute proof. There is only a probability, a certain likelihood that
this is due to radiation and not something else.

For instance, there were improvements in drugs in recent years that
contributed to the decline. No question about it. But the improvement
of drugs could not have produced an increase during the time of nuclear
bomb testing, right? So you see that although there is never a simple
single factor, we can arrive at the increasing that something should be
of concern to us.

The tragedy about this is that many of us, including many of the people
on the Board, myself, and other people had no idea about these things
befcre 1950 or 1960 or even 1965 or '70. The trouble is that the advance
of biological knowledge has outstripped our technology, and that is a
problem.
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Now we want to take a look at say well, but nuclear reactors is something
different from bomb tests, right? Of course. They are carefully
designed not to emit a lot of radicactivity. Some have accidents. Some
are badly operated. Some have a design like a boiling water reactor
which is worse than releasing more radioactivity because it has a single
loop like the one at Peach Bottom than the one, shall we say, at Beaver
Valley. The differ in their releases and they differ in their effect on
the environment.

But the standards for radiation were set on the basis of what you heard -
that the BEIR Committee did cancers in adults and not for death due to
immaturity or infectious diseases in the newborn, The tragedy is that we
didn't know about this when the standards were set, and when billions of
dollars were invested in new plants.

The tragedy is that nobody knew, neither I nor Dr. Piccioni nor Dr. Wald
nor Mr, Gerusky, none of us could anticipate back in 1950 or '60 when we
went to school that these kinds of effects would turn up 20 or 30 years
later. Nor did people know about asbestos when they insulated all the
school buildings with asbestos, nor did they know about DDT when they
tried to defeat malaria that it would have these deleterious effects, or
PCBs, which was a great thing for transformers, that it would have such a
biological effect.

The tragedy is that the particular contaminant we are talking about,
unlike PCBs, makes atomic bombs. That's what our federal government is
interested in and that is what the NRC is primarily concerned with and
the Atomic Energy Commission and the DOE from which they sprang. They
were responsible for the security of this nation and it was felt impera-
tive that we had to have plutonium and that it had to be produced at a
reasonable cost.

ARTHUR MORRIS: Dr. Sternglass, in all fairness I realize that this is a
subject matter that I'm sure you could speak on for hours as background.
It is important to try to get to the point. It's 25 minutes into your
presentation and we had you scheduled for 30 minutes. We can be a little
flexible in that but ---

ERNEST STERNGLASS: Finz. I try to finish in five minutes or so.

ARTHUR MORRIS: Well, if you need a little longer, fine, but we hope we have a
chance to ask you some questions.

ERNEST STERNGLASS: Absolutely.
(Slide)
Now what we looked at is strontium-90 around a nuclear plant in
Connecticut, and the levels near the plant as measured by their own
people were higher than it was during the height of nuclear bomb testing
in Connecticut. It centered right on here. When I showed this to the
NRC, or the AEC at that time, they said this was Chinese fallout.
(Slide)
This is what happened to the cancer rates around that plant, and you can
see that, going away in every direction, the greatest cancer increases
occurred where that plant was located, directly taken out of U.S, Vital
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Statistics and the State of Connecticut Statistics as published in an
article by the Environmental Policy Center.

Now we quickly return to Three Mile Island. Now, you remember there was
a question about infant mortality had really changed. Now, by 1983, we
see that it never returned to its baseline in the United States even
though nuclear testing stopped. But in areas like Wyoming where there
was no nuclear reactor, infant mortality returned to its projection of
about 60 percent of the total U.S. value because there are no nearby
nuclear test sites and no nearby nuclear reactors.

So you see that you have to decide whether or not there is something to
worry about. This is Pennsylvania compared with Maine and infant
mortality declining. Maine was higher. Then during the time nuclear
bomb testing both leveled off. But after nuclear bomb testing, Maine
declined sharply and Pennsylvania hung up there because we did not know
how serious radioactive releases were and they were high. So that infant
mortality rose relative to Maine and only after the Three Mile Island
accident did it suddenly drop from 13.2 to 9.8 in two years, a 20 to 30
percent drop when the source of pollution was shut off.

As you can see, whenever one has such a situation, one has the suspicion,
the probability, that when you shut off a certain source that the effect
declines, as it did with the cholera epidemic in London, then this is
likely to be causal related.

Again, it's not proof.

But now let's look a little closer at Three Mile Island. You remember
where it is located relative to the other states, Connecticut over here,
New York up here and Ohio in the other direction, and Maine. It drifted
all over New England and up into the north. So we should see the effects
everywhere, shouldn't we? - if there were distant effects the way there
were from bomb testing.

Well, here it is in Maryland, and here you see a decline in infant
mortality followed by a rise as in Wyoming and then a decline and then we
see a black area. This black area represents retrospective correction of
the originally important infant mortality in subsequent issues of the
U.S. Monthly Vital Statistics.

And when the final picture was in three or four years after the accident,
there was a clear peak at Three Mile Island and the official U.S. Monthly
Vital Statistics, and after years of correction, the truth finally came
out.

In fact, here in this area as just one example, this shows you what
infent death rates according to the Pennsylvania Health Department's
report happened during the time for infant death rate for portions of
South Harrisburg that lay within a 10-mile radius for the April-June
quarter, which is the quarter in which the accident took place, and you
can see that between 1978 and 1979 there was a rise of 158 percent in
that death rate.

Now you have to ask, but is this all? No. In Maryland we see during the
time of the release that Dr. Piccicni's group warned us about a clear
rise from 58 to 124 deaths a month which I'm sad to say had disappeared
the next year from the next issue of infant deaths for the U.S. Monthly
Vital Statistics.

Finally, let me show you what happened in upstate New York.
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(Slide)

In upstate New York, we had three giant peaks during the 1979 year period
every month, That's because, on occasions, the wind would blow north
here and here and here, and we got these enormous statistics going from
145 deaths up to 220, a highly statistically significant change because
these are one sigma error bars. One sigma means that it is a one --
roughly a chance equal that it is an error -- it's simply a statistical
fluctuation., So when you have two or three or four statistical errors,
or a peak of that size, it is highly unlikely that this is accidental.
Finally, let me come to what 1s regarded in my mind as a most important
plece of evidence.

(Slide)

We collected from the U.S. Monthly Vital Statistics the death rate for
infant deaths from 1970 to 1983 and plotted it for every month right out
of the U.S., Monthly Vital Statistics, and now you will see what a
tremendous data base we now have.

We see fluctuations seasonal, generally higher during the winter and
lower in the summer. We plotted the Chinese bomb tests and there is no
real strong evidence that the Chinese fallout produced anything.
Furthermore, a reactor similar to the Three Mile Island one began
operating in late '78, but it had a lot of troubles and it operated in
the northern part of Ohio. So it didn't have many releases and when they
let them go it mostly went to Canada. So you see there isn't very much
in the way of any evidence.

But now let us compare this with upstate New York over which we know the
Three Mile Island drifted and here we see the following.

(Slide)

Let us first look at the first part, and you see like Ohio there was
nothing unusual in upstate New York. It showed the normal seasonal
variations. But finally after Three Mile Island went on line, we see an
increasing number of giant peaks, and then during the time of the
accident three more peaks, and then during the time of the venting three
more peaks and then a decline to an all-time low of only 4.9 cases in the
latter part of '79 compared to 27.4 per thousand or 276 cases versus 53,
a highly significant decline.

More than that there was another peak that we discovered by accident in
'82 and it was associated with a known break of piping between the
primary and secondary loop in Ginna reactor in Rochester, New York,.
Finally, what does it all tell you? The point is I cannot tell you what
this means. I cannot make up your mind whether to believe the projec-
tions of the industry and the NRC and the AEC that gave the blessing to
the bomb testing and the design of the reactors or to independent
scientists like Dr. Burtelle, Dr. Bruce, Dr. Piccioni, myself, and
numerous scientists all over the world who were not connected with the
industry.

We each have our biases. I certainly would always say that I strived all
my life to find ways to reduce x-ray doses to people, but I'm fallible.
The real point is that you have to decide in the light of probabilities
like a jury, not whether there is absolute certainty that I'm right, but
only whether it is possible that I may be right.

Thank you.




(Applause)

I'11 be glad to answer any questions.

Also, let me say that I have for each of you copies of a paper that I
Just putlished that contain many of these graphs. I will also distribute
among you copies of some of the key graphs that I just showed you so that
you can take them home and ponder over them yourselves.

ARTHUR MORRIS: Thank you, Dr. Sternglass.
Maybe if you would like to return to the table and see if there are any
questions.
Joe.

JOSEPH DiNUNNC: I have a couple of questions. I think he should stay there
to put a couple of his viewgraphs back up. I'm just trying to put into
perspective the data that he presented versus the kirds of releases that
were being talked about in terms of this water problem that we're trying
to develop. I'm trying to find the relationship between what I heard and
the issue before thke table.

W

11 T111 L
Aiy 4 4d B

’ to address it.

ARTHUR MORRIS: Before we do that, if we could let's realize that we are here
to discuss really the disposal option and the PEIS.

ERNEST STERNGLASS: I just simply had to set it into perspective that a
projected release which was presumably comparable to the venting that was
believed to be safe of some 50,000 curies of noble gases back in '80, and
that release, as you may remember, and on the material that I'm giving
you showed a clear peak of infant mortality in the second half of 1980
relative to the first half.

That's what I'm trying to do, to show you that historically what was
believed and was advertised by the industry and guaranteed to be
absolutely safe so that the people who objected to it were poo-pooed,
okay, that they were right and that we have indeed underestimated the
effect.

I'm saying we need to look at old history in order to learn from the past
or else we will have terrible problems if we do not examine the past
history.

ARTHUR MORRIS: Joe.

JOSEPH DiNUNNO: Just two points that I think I would like to have you
address. The curve that you were showing, the curvalinear dose and the
linear relationship, I quickly noticed the abscissa, the numbers on the
bottom and they went from zero in effect up to 100.

ERNEST STERNGLASS: Right.

JOSEPH DiNUNNO: But those curves converged pretty much down in the 10 rad
area, If you look at that curve, that suggests a great deal of
uncertainty once you get down in the millirem and fractional millirem




that would be involved in this release. You're informing people of what
you suspect or what you would theorize happens at very high dose levels,
but you have to address for their benefit the uncertainties that are
involved once you get down in that very low range.

ERNEST STERNGLASS: I'm glad you asked that question.
(Dr. Sternglass returne to the slide projector)
(S8lide)
I'm sorry. I have so much more material that I was unable to show you.
But here is a curve taken from data by Dr. Stocke and his co-workers at
Oslow Cancer Hospital published in about 1968, and it shows the
strontium-90 does to bone marrow in millirads for rats in which he
injected small amounts of strontium-90 at levels comparable to the ones
ve're going to expect here at Three Mile Island.
This is a percent depression in bone marrow cellularity that he observed,
and you can sze that it rose very rapidly, just like the other curve 1
showed you, at very low doses and then leveled off at high doses.
Now at the time we did not understand it. In fact, we extrapolated and
expected to be down here. But the actual effects that he could see
microscopically in the rat bone marrow was as much and so clear that
there is no question now that we totally underestimated the effect of
free radicals at very low doses. And that is the prcblem of the advance
of science when our technology is frozen in.
The reference to this is given in the article that I've just distributed
to you.

JOSEPH DiNUNNO: One other question while you're there, Dr. Sternglass. You
also presented a large amount of data to begin this off dealing with the
effects of radiography, the use of x-rays.

ERNEST STERNGLASS: Right.

JOSEPH DiNUNNO: But there are no indications of dose levels that are
associated with those. So they lose something there.

ERNEST STERNGLASS: Exactly. A typical x-ray gives about 200 to 300 millirems
to the fetus. We are talking about background radiation levels of about
a year and a half worth of radiation.

Now for the case of the fetus of the first trimester in the embryo the
slope is ten times greater and we are talking about a doubling dose of
about 90 millirads. Now more recently, just now, and I'll be glad to
show you a copy of the paper, Dr. Alice Stewart did a study on the effect
of background radiation on leukemia and cancer in England and discovered
from measurements of background —adiation all over England, a paper she
just presented at an international meeting, that 90 percent of the
leukemia and cancer among newborn can be attributed to background
radiation and only about six to seven percent to medical x-rays.

So we are talking about a doubling dose of a first trimester of only
40 millirads. That means that if the three millirads to some group of
the population which is admittcd in the volume that we have seen of the
environmental impact statement, then we would expect a certain increase,
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proportionally a 10 percent increase in leukemia and cancer rate among
the children.

And since about 2 million children, or 2 million individuals will live
within the 50-mile radius and about 10 million within a 75-mile radius,
we certainly would expect something like 20, 50 or a few hundred infant
deaths of which possibly 1 to 10 percent would be leukemias and cancers.
So we have data at the low dose level of what we're talking about.

JOSEPH DiNUNNO: TIsn't it true, however, that the data that you have at these

lower levels becomes more and more speculative as you go down?

ERNEST STERNGLASS: No, not at all, because there was a very careful study

d ‘e in England by the Public Health Service of the British Government.
They studied the radiation levels every 10 kilometers all over England
and Wales, and Dr. Stewart had accumulated the evidence on 16 milliorn
women who bore children in England and Wales since about 1950,

Her data now shows that in every area like London, areas that have low
background radiation had a low incidence of child leukemias and cancers
and areas that have high measured levels of radiation had almost twice
the incidences. So we are talking about an extremely carefully done
study that involved close to somewhere around a few hundred million
man-years, person-years, of radiation followup, the largest study of its
kind.

ARTHUR MORRIS: I see John's hand and then Niel. Was there another one here?

JOHN

Ckay.

LUETZELSCHWAB: Let's go back to the 1976 Chinese bomb test. I had
sampled my garden as a matter of fact and I found iodine, lanthanum, and
some cesium, of course, that was there from years ago, too, and I assume
there was Strontium 90, but I didr't check for that because I can't do
that. I was measuring gamma radiation.

Yet it doesn't show up in any of your data. I'm surprised because the
levels I assume that came from that test that blanketed New York and
Pennsylvania were much, much higher than came from the accident, from the
venting or anything. Why don't you see that on any of your statistics
here?

ERNEST STERNGLASS: As a matter of fact, I presented a report, and I1'll be

JOHN

glad to give you a copy of it, to the National Academy of Sciences on the
October 1976 Chinese fallout. It's referred to in the BEIR Report. And
in there I showed that all along the coast of the United States during
the time that we monitored that terrible fallout from the October '76
cloud there was a 20 to 50 percent increase in infaant mortality per month
during each month beginning about the second to fourth month after the
fallout arrived.

I+t was not observed in Massachusetts where they had taken the cows off
pas-ure, and that report I'll be glad to send you a copy of.

LUETZELSCHWAB: But that's just iodine. What about strontium-90 which is
in the food=---
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ERNEST STERNGLASS: At the time we don't know all the doses, but my correla-

tion at that time was carried out with iodine. And we don't have to
forget that there will be iodine released. We are talking about I-129 at
least as one of the isotopes that goes to the thyroid, and the amount of
iodine-129 is much more damaging in the long run that I-131 because I-129
has a half life of 16 million years and will be recycled again and again
in the soil and in the animals that die and the food. Again and again
over the years we will have effects due to this I-129 that you propose to
release.

ARTHUR MORRIS: Niel.

NIEL WALD: A couple of questions, but first a comment. It's nice to see that

we picked a good lecturer when we brought Dr. Sternglass to the
University of Pittsburgh. Of course, we brought him as a radiation
physicist and not a biologist or epidemiologist.

The work of Alice Stewart that you've mentioned, and you've leaned rather
heavily on your dose estimates of what these x-ray studies involved in
the way of radiation exposure, but, unfortunately, these were not
reported or measured by anyone at the time, and thc number of x-rays is
the recall of the memory of the mothers who were surveyed. They were
asked how many x-rays were taken, and this is a very solid basis on which
to draw a dose response curve and then insert a dose estimate which was
to replace the missing dosimetry.

In other words, what I'm saying is that you can't lean as heavily on data
-- more heavily than the data itself justifies. While this is an
interesting epidemiologic study, there are some problems with it, this
being one of the major omnes.

Another major one is that the finding should have led, if it was correct,
to an increase in the incidence of leukemia in the children who were
exposed in Hiroshima and Nagasaki who happened to be in utero at the time
of the bombings and that increase has not been seen. So it is not a
uniform finding.

I think the figure she used, incidentally, is not 50 or 100 percent, but
40 percent I think was her best estimate.

On Petkau's work I believe that the membranes that he worked with were
artificial membranes rather than actual living cells, and while I
certainly think it's interesting work, it's a little hard for me, again
with my health perspective, to jump from an artificial Mylar film like
Saranwrap and consider that the same as the cells that we're made of.

ERNEST STERNGLASS: I'm sorry, it was not Saranwrap.

NIEL

(Laughter)

It was beef brain lipids. It was living tissue lipids. Furthermore -
are you finished? Why don't you give me a chance to answer the ques-
tions. I keep forgetting what you're asking. Let me answer one at a
time.

WALD: I had to take notes to make sure I didn't forget what you were
saying and I'm not taliking nearly as long.

A.128




ERNEST STERNGLASS: You want to put me at the same disadvantage, right?

NIEL WALD: The other point you made about free radicals. I'm just a little
troubled because that was something that was recognized many, many years
before 1970 and indeed there was a search, as you are probably familiar
with, with agents that absorbed free radicels.

ERNEST STERNGLASS: Sure.

NIEL WALD: And as you mentioned, the cells have natural agents which do that.
The problem of cancer rising, Dr. Segi, is that --—,

ERNEST STERNGLASS: Segi, yes.

NIEL WALD: -- 1is a complicated one. For example, if antibiotics get intro-
duced into an area which didn't have them, then there will be other
causes of death that have to increase because all of us must die, and
these changes, it is again an extrapolation or a model, a mental hypo-
thesis which says this is due to radiation, and it may or it may not, and
most likely it's a lot of things rather than any one thing.

I make that caution in looking at cancer deaths., For example, all over
the world the incidence of ieukemia started increasing around 1930,
including Japan. That I didn't see demonstrated on this graph and the
reasons for this are not clear, but this was a period during which the
increase was noted in very many countries all over the world.

So that one has to be careful about drawing conclusions about the cause
when one detects a change as the kind that Dr. Sternglass demonstrated.
The background studies of Dr., Stewart, did you give a reference or was
this a presentatiorn and has been published?

ERNEST STERNGLASS: The paper is now being published.

NIEL WALD: I haven't seen it. So it's hard to comment since it hasn't come
out yet.

ERNEST STERNGLASS: 1'1l1l be happy to show you a copy and send you a copy. —
So let me try to remember now all the things that you mentioned. Let me
work backwards.

Dr. Alice Stewart did indeed have this help from the National
Radiological Network in order to determine background radiation
everywhere, So that is now a very different question because the
dosimetry is well known, unlike in the case of x-rays that had to be
reconstructed.

Fortunately, in my business, we know roughly what a dose is during a
given time because other people were measuring the doses.

NIEL WALD: I wasn't questioning this one. I was simply pointing out that
none of us have seen it because it hasn't been published yet.

ERNEST STERNGLASS: Right.




ARTHUR MORRIS: Let's do this so we can make some sense.
ERNEST STERNGLASS: Let me finish.

ARTHUR MORRIS: Let me just try to set the game plan here. You made a pre-
sentation and we have had a counterpoint. You go ahead and make a point.
If Niel wants to make an additional point, I would ask him to do it very
briefly so that we can have another opportunity for other people.

ERNEST STERNGLASS: I understand. So let me now address a question of the
cancer rates in Japan.
Again, the fact that it recently leveled off and has begun to come down,
both for leukemia and total cancers means that despite the increase in
pollution and the use of new drugs that there is indeed a decline or a
leveling trend in Japan in general, and Japan has now and Iceland and
Denmark have lower cancer rates than we do and they are declining while
in many parts of the U,S., cancer rates are still increasing.
All we can always say is there is no question that nothing can ever prove
it beyond a shadow of a doubt, and there is also no question that the
presence of other chemicals will also have an effect just like workers in
the uranium mine when they smoke get much greater increases in lung
cancer rates than when they don't smoke. So there is no question that
there is an interaction or synergistic relation between radiation and
cigarette smoking. '
Now let's go back to another question that has toc do with the amount of
radiation given during x-ray procedures. Dr. Alice Stewart had a number
of studies done at the time that showed what the typical x-ray dose was,
and what is significant is that it is the number of x-rays that increased
with the dose.
Furthermore, Dr. Brian McMahon who raised the same question as Dr. Niel
Wald did, repeated Dr. Alice Stewart's study at this time with actual
hospital records of the number of x-rays given in New York and New
England, and he completely substantiated Dr. Stewart's findings although
in an absolute sense, he got about 40 to 50 percent as great an effect
because of the further improvement in medical diagnostic techniques and
the speed of film and so on. But in his case that study answered it.
Furthermore, Dr. McMahon and his associates addresssed the question as to
why it was not seen in Hiroshima as did Dr. Stewart. We have to realize
that Dr. Stewart had to look at 16 million women in order to discover her
effect, but in Hiroshima only a few hundred women survived and had
children that were followed up.
And Dr. McMahon himself and Dr. Stewart showed that those few hundred
babies that happened to be in utero at the time and survived were too
small in number to detect the effect. You literally have to look at
millions of cases in order to be able to see it.
And I think these are the kinds of considerations that you have to
question yourselves. If you have a family and you expect a baby, what
would be your concern. That is what you have to think about, and you
have to express your concern in that area and you have to judge between
the kind of evidence that Dr. Stewart presents, the kind of evidence that
now comes from the University of Colorado showing that in July of last




year in the National Academy, there was a 200-fold greater response of
human chromosomes to environmental radiation, to lower levels of x-rays

~than we had ever expected.

" Now this is new data. No one can blame us or anybody for not having

ERIC

known about it 10 or 15 years ago. All I'm saying to you now is do not
disregard the latest scientific data because it goes against what we had
hoped for in the nuclear industry.

[Discussion]

EPSTEIN: 1I'm Eric Epstein from Three Mile Island Alert,

What I want to do in order to save time is I have a statement from Michio
Kaku. I'm going to read that, and I think my own statement, which is
really brief. Should take 10 minutes.

So let me begin by reading Michio's statement verbatim, and I don't want
you to confuse his credentials with mine.

Statement of Dr. Michio Kaku concerning the disposal of TMI waste, and
this is Michio again speaking.

I am a full professor of nuclear physics at the Graduate Center of City
University of New York. I graduated from Harvard University im 1968, Phi
Beta Kappa, Summa Cum Laude with highest honors and No. 1 in my physics
class.

I received my PhD in nuclear physics at the Lawrence Radiation Laboratory
at the University of California at Berkeley, 1972,

I subsequently taught on the faculty at Princeton University and I've
been a professor with the City University of New York for the past 14
years. _

I have published over 45 articles which are right here if you need to see
them for the record and various professional journals and contributed to
over six books.

I am the author of Nuclear Power - Both Sides which has since become the
standard reference on the nuclear debate and my credentials are enclosed
at the back of this statement, and I would move chat he be accepted as an
expert witness.

I'm going to also when I'm reading some of these abbreviations read them
rather than screw up what they might stand for. 1It's for some of the
transuranics and the elements, if that's okay as well.

I have been asked to review the NRC's plans to dispose of TMI waste water
as presented in a supplement to the Environmental Impact Statement,
Supplement NUREG-0683.

I find several things disturbing about the presentation from a strictly
professional point of view. Previous EISs concerning the disposal of
radioactive wastes have totaled more than a thousand pages with scores of
charts, diagrams, graphs and tables.

In comparison, I find the present NUREG 0683 deficient. It does not
reflect careful scientific scholarship and it seems to have been slapped
together at the last minute. Many key areas of scientific information
seem to have been carelessly left out, making it difficult to make an
accurate scientific analysis of its credibility.

The report verges on sloppiness and 1 hope it does not reflect a deeper
attitude towards the clean-up operation. I will list some of the areas
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that I feel are lacking in scientific rigor and reveal a certain amount
of hastiness.

No. 1. The list of radionuclides on Page 2.3, Table 2.2 is a very poor
indication of actual radiation inventory of the water. For example,
compare it with Pages 7-5, 7-6 and 7-7 of the original EIS published six
years ago and we find that the current list omits many important
radionuclides originally tabulated by the NRC.

Some of the radionuclides that are left out by the NRC in the current
volume are important, including, and here again here are the abbrevia-
tions, MB/95, ZR/95, SP/125, TM/125M, TE/127M, TE/129M, CO/58, TE/I1/129M,
RU/103. :

Thus, it is difficult to evaluate the present EIS supplement because it
is deficient in this important analysis. This is a significant point
because there were literally hundreds of radioactive chemicals dissolved
in the reactor building and sump water making it a virtual soup of
radicactive elements.

“tie fr:. exchange mechanism of the SDS and EPTCOR II does not filter all
¢icuents identically (and, in fact, does not filter some elements like
tritium at all),

So we must have a careful reading of precisely what all is presently in
the water compared to what it contained in '81 when the first EIS was
compiled.

Point No. 2. Even though the original EIS of March '81 failed to make a
complete radiation inventory, for example, neglecting to compute the
transuranics contained in the water, in a normally functioning 1,000
megawatt reactor, for example, the accumulated high waste within 100 tons
of uranium dioxide is about 30 tons of which 500 pounds consists of
plutonium.

Most of the plutonium is reactor grade plutonium-240. Most of these
transuranics are not water soluble compared to iodine or strontium.
However, they certainly exist in the water.

I mention them because the transuranics are some of the most toxic
chemicals known to science. The low levels of concentration in the water
are compensated by the fact that they are quite toxic. Yet no mention is
made to them in either NUREG 0683 of six years ago or the present EIS.
Point No. 3. No mention is made of how the radioactive levels in the
water were obtained. Given the fact that the original radiation
inventory exceeded half a million curies, this is not a trivial question.
Thus, it is impossible to give a detailed assessment of the accuracy of
the radiation levels because no indication is made of how these
measurements were taken and how reliable they are.

Statements of the willingness of utilities to drink this water are not
scientifically relevant and in fact are misleading. I refer you back to
Herman DeCamp's quote that the water is so lowly radioactive that he
would drink it.

THE ¥LOOR: Give it to him.
EPSTEIN: We'll give it to him.

(Laughter)
Where is Herman tonight?
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Point No. 4. The tritium count in the water raises some concerns.
Originally there was 2500 curies of H-3 in the reactor building sump
water, The EPICOR II and the SDS of course cannot extract out the H-3.
The filters work on the principle of ion exchange as in a water softener.
So that H-3 cannot be removed.

However, the present EIS only lists 1,020 curies of H-3 on Table 2.2.
Where did the other two-thirds of the tritium suddenly disappear to?
Normal radioactive decay cannot account for this because H~-3 has a half
life of 12.3 years. No mention of this discrepancy appears in the EIS.
The present EIS gives a misleading interpretation of the properties of
tritium on Pages 2.5 and 2.6. At best, it is self-serving and at worst,
deceptive.

The EIS only takes selective quotes from the NCRP, the National Council
on Radiation Protection Measurement and omits others which may show the
hazards of tritium.

For example, the EIS quotes the HTO has a l0-day biological half life in
the body, but neglects to say that HTO can also be incorporated directly
into cell membranes where it becomes a rather permanent part of the
body's chemistry. Thus, the radioactive HTO can irradiate body tissue
over the life span of the individual causing possible radiation damage.
Thus, the figure on the biological half life in the body is not indica-
tive of the actual body burden of radioactive materials one may incorpo-
rate into human tissue. Yet, no mention was made of this.

Some rather feeble attempts were made to calculate radiation exposures to
the tritium at a distance, but no attempt is made to calculate tritium
that is incorporated into the body itself and, hence, irradiates the body
at a close range.

Point No. 6. Because water is everywhere in our environment and since
HTG is chemically identical to water, the pathways for ingestion or
inhalation of this water are non-negligible.

Because the utility is making preparations for a possible boil-off of
this water into the air, it becomes a significant question of how much of
this water will eventually become ingested into the human population.
Boil-off, evaporation or river dumping all have the came net effect of
releasing HTO into the environment where it can be picked up by living
organisms.

I find the analysis of how much radiation can be ingested iu uuxans from
an evaporation or boil-off wholly deficient in the report. It appears as
if the authors of the report simply dashed off this section on environ-
mental and health hazards as an afterthought.

Point No. 7. The EIS does not mention that the radiation standards for
beta radiation may soon be changing. The T-65 dosimetry, which was
originally used to calibrate the radiation from the Hiroshima bomb, is
not known to have been miscalibrated.

Recent work done at the Livermore National Laboratory which designs
hydrogen warheads has shown that neutron levels probably cause less
biological damage than previously thought, but that electrons and gamma
rays do more damage. This is significant because the Hiroshima data is
perhaps the largest of all the epidemiological studies on radiation
health effects outweighing all the others,
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A recalibration of the Hiroshima data with the correct numbers for beta
radiation may show that chemicals like HTO are more dangerous than
previously thought, forcing a revision of the NCRP data. Yet no mention
is made of this in the EIS.

Point No. 8. The NRC makes no mention of the reliability of the vendors
and companies which may eventually carry out the release of this water
into the air or river.

Normally it is not that essential that the EIS address this question.
However, given the rather unsavory documented history of past deception,
some of it conscious and some of it bordering on the criminal, it is not
too much to ask the NRC to thoroughly evaluate the reliability of these
companies and the role of the utiliity.

Point No. 9. Not enough attention is paid to the negative effects of
river dumping, both commercial and environmental. As an example, con-
sider the fact that 90 percent of the value from Chesapeake fisheries
comes from shell fish, a luxury item for many restaurants and hence,
highly subject to people’s perceptions of how safe it is to eat the shell
fish.

The well-publicized dumping of the insecticide Capone and other pollu-
tants in the 1970's in the Chesapeake caused enough negative impressions
for the consumer to have a sizeable economic effect on the Chesapeake
economy., The adverse effect on the sale of oysters and blue fish is well
documented causing an economic loss to the area. '
Dumping of TMI waste water into the river could very well have a negative
effect on the economy of the area given the fact that much of the economy
rests on the luxury items that are highly susceptible to changes in
people's tastes,

Point No. 10, and che last point. In summary, I find the present supple-
ment to the EIS is not very valuable from a scientific point of view. The
NRC has not done its homework and it's hard to make a reasonable scien-
tific conclusion given the paucity of scientific information contained in
the report.

At best, it shows a certain insensitivity and a lackadaisical attitude
towards radiation safety and at worst, it shows an inclination to dis-
regard the health and safety of the people in Harrisburg.

That is the presentation of Dr. Michio Kaku. I might have read it too
quickly and I hope you were able to all comprehend it.

Since I am not a technical expert, I'm not disposed to answer any ques-—
tions you may have. But what I will do is make some copies available
perhaps at a later date to the Commission because 1 think Dr. Kaku is a
reknown world expert and I think his opinion is much valued.

[Discussion]

EPSTEIN: I'm just going to make a brief statement because 1 think I've
said all that I really wanted to say at the other meetings. I just hope
for a change that somebody from an NRC-affiliated body listens, and that
would be a delightful change to past actions of the NRC in the past.
I1'11 just read briefly.

We've gotton so used to being ignored and having NRC-affiliated bodies
rule against us that 1 appear here tonight hoping for once that a decis-
ion will be rendered in favor of the residents of Central Pennsylvania.
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